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BIG LOAD «¢ BIG LIFT 
BIG PERFORMANCE 
ARE BUILT INTO 
FAIRCHILD C-123 














Maximum load-carrying capacity and workhorse durability 
are just two of the many reasons why the Fairchild C-123 
Assault Transport is ideally suited to tough jobs in all combat 


airlift operations. 


Equipped with Fairchild J44 turbojets on each wing-tip, the 
C-123 is provided with a power package of 2,000 Ibs. extra 


thrust to meet any critical take-off or flight requirement. 


In front line operations, on any terrain, under the most diffi- 
cult conditions, the Fairchild C-123 gives big load, big lift, 
and big performance where and when utility and logistics 
support is needed 


A Division of Fairchild Engine and Airplane Corporation, 


<< F-FAIRCHILD 


AIRCRAFT DIVISION + HAGERSTOWN, MARYLAND 


e+ WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 


Loading ramp is built in. Up to 
19,000 pounds of bulk cargo can be driven 
right into the fuselage, eliminating 


ground handling equipn 


w aay 


j U.S. AIR FORCE 





a i " 


AVIATION WEEK © MARCH 12, 1956 
Vol. 64, No. 11 


PUBLISHER. .... . ..Robert W. Martin, Jr 
eer .. Robert B. Hotz 


MANAGING EDITOR... .. .Alpheus W. Jessup 


ASST. MANAGING EDITOR (TECHNICAL) 
David A. Anderton 


NEW YORK Cecil Brownlow 
LOS ANGELES Irving Stone, Richard Sweeney 


ENGINEERING... Henry Lefer 
Robert H. Cushman, Russell Hawkes 


AVIONICS. ... Philip J. Klas 
CONGRESS. Katherine Johnser 
MILITARY. Claude 0. Witze, Evert Clark 


TRANSPORT. ... .Craig Lewis, Preble Staver 
Glenn Garrison 


EQUIPMENT oud G. L. Christia 
BUSINESS FLYING. Erwin J. Bulban 
ART EDITOR. . ... Lawrence J. Hert 
EDITORIAL PRODUCTION . Jerome E Kelley 


EDITORIAL ASSISTANTS 
Bernie Lang, Betty Hein 


LIBRARIAN.. .. Jeanne Rabstejne} 


FOREIGN NEWS SERVICE 


EDITOR... TTET TET Ty John Wilheim 
LONDON.............-William J. Coug)ilin 
Ps 0<0v cen cd ec oeene cele G. Game 

ecee -Gerald W. Schroder 
MEXICO CITY. ...-John H. Kearney 
RIO DE JANEIRO... ..........Peter Weaver 
TOKYO.... Don Kurzman 
BOMBAY... ...... ... «.«..-Gordon Graham 


SALES 


ADVERTISING SALES —— 
P. Blanchard, Jr. 


PROMOTION AND sonuean MANAGER 

T. B. Olsen 
ATLANTA ‘ - William D. Lanier, Jr 
BOSTON .A. C. Boughton 


CHICAGO and *. “ Lours 
T. Brennan, J 


Costello 


S 
CLEVELAND... ee ee H. P. Johnson 
DALLAS iwhdewiweectescocnclls Ge 
DETROIT. ... deecdccseve. A BO 
Los meee 


F. McReynolds, Gordon Jones 
NEW YORK ery J. C. Anthony 
PHILADELPHIA ...W. S. Hessey, J. D. Willis 
SAN FRANCISCO... ..... T. Evans Wycoff 


BUSINESS 


BUSINESS MANAGER J. G Johnson 
PRODUCTION MANAGER W. V. Cockren 


RESEARCH AND MARKETING 
Mary Whitney Fenton, 


Elinore Eisenson. 





Published weekly with an additional issue in December 
ing mpany, James H. Me- 


° b ’ vlitoria Ad- 
vertising and Subscription Offices: MeGraw-Hill Building, 
330 West {2nd Street, New York 36, N. ¥. lublication Or- 

29 North Broadway, Albany 1, N. ¥ 
President; Paul Montgomery, Exec 
Joseph A. Gerardi, Vie President 
Cooke, Secretary Ne Ison Bond, 
Publications Division; Ralph B. : 
President’ and male mony Dir ector; Joseph H Allen, 
Vice President and Dir or ¢ Advertising Sales; J. J 
Kiackburn, dr Vie ir sidemt ms culation Direc 

Subscription : Address correspondence to AVIATION 
WEEK—Subscription Service, 99-129 North Broadway, 
Albany |, N. Y. or 330 West 42nd St.. New York 36, N. Y, 
Allow 10 days for change of address. 

Subscriptions are solicited only from persons who have 
a commercial or professional interest in aviation. Position 
and company connection must be indicated on subscription 
orders. 

Single copies 50¢, Inventory issue 

Unites ates and penne sion $+ 
years; 2 for three vear Canada &* a yes 
years; $16 for three years pas able 
at pa the m - " inphne : 
sin at ‘ ' s fo two “ar $20 1 
other co 

hree vea 

Albany | 

Metiraw-Hill Publishing 

Cable Address 4iraw ll New or i 

combined t T EEK AVIATION, AVI 

ATTON NEWS, T SPO’ AERONAL TY¢ Al. 

a Aechggenne cing and ATR RAL  y Jol RNAI, AM rie 
oe name ate reserved by MeGraw-Liill Publish- 

ng co 


AVIATION WEEK, March 12, 1956 





Phillips 66 


_PRESENTS 


Straight Up 


In the Civil War and the Spanish-American 
War, U. S. Army aerial observers soared 
Ml Straight up in hot-air balloons tethered by 
any 

7 ava 


YY cables. 
aN Today the U. S. Navy’s revolutionary 
; A\\\ Y new Convair XFV-1 and Lockheed XFY-1 
NAG fighter planes take off and fly straight up. 
After a vertical take-off, these VTOs level 
off and fly horizontally at more than 500 
miles per hour. And not only do the VTOs 
take off straight up, but they also Jand 
straight down—settling down on their tails 
easily, with their noses pointed straight up. 


NT 


Powered by twin-turbine jet engines 
geared to two contra-rotating propellers, 
the VTOs need no special landing fields or 
conventional long runways. They can take 

, Off and land “on a dime”—either on land 
or on shipboard. 


. 


It’s Performance that Counts! 
For many years, Phillips Petroleum Com- 
pany has performed its part as one of our 
country’s leading suppliers of efficient, 
power-packed aviation fuels for military 
and commercial use. 

Today Phillips produces tremendous 
quantities of 115/ 145 grade aviation gaso- 
line, and also furnishes the most modern 
fuels for the latest designs in turbo-props 
and jets. | 

Operators know that in aircraft pros 
it’s performance that counts. And t “y 
know that Phillips 66 products deliver 
outstanding performance! 

AVIATION DIVISION 


PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE, OKLAHOMA 


AVIATION PRODUCTS 





BT-0-,, 
V . “.@- . 


SPECIAL-PURPOSE FASTENERS 
BY MONADNOCK 


@ SPEED ASSEMBLY 
@ EASE MAINTENANCE 
@ ENSURE TROUBLE-FREE PERFORMANCE 


Long experience in designing fasteners and allied devices 


for leading aircraft manufacturers enables Monadnock 
to bring a wealth of specialized skill to bear on jour 
particular fastening problems. 

Large-scale production facilities for the fabrication and 
assembly of metal and plastic components ensure prompt 


lel va) f lume ] 
delivery of volume orderfs. 


SOL-A-NUT 
Heat resistant 
stainless steel nut 
AIRLOC STUD 
with nylon sealing ring 
fits standard Airloc 


ADNOC 
LS 


San Leandro, California 


WEDJIT Seat and 


cargo tie-down fastener 


WIRE 
HARNESS 
AIRLOC BAND 


NYLON GROMMET Cowling and 


Light, snag-proof, panel fastener 


chemically inert 


Subsidiary of UNITED-CARR FASTENER CORP. 





RN MODEL 591 
OSCILLOGRAPH 


pry or flight test 


See this oscillograph and many - ries oe $, es aa ‘a 


other of MIDWESTERN’s test in- : = 
struments and servo components A few of its ’ features are— 
in Room A at the New York IRE 12 inch width records * Recording speeds 


Show, March 19-22. from .082 to 129.9 inches per second « Plug-in 
power supply units for immediate adaptation 
to 28 volts de or 115 volt$ 60 or 400 cps power 
sources @ Plug-in timing units which provide 
timing lines of M01 and/or .01, .01 and/or 
.10, or .10 and/or 1.0 second intervals e Precise 
timing synchronization between two or more 

products units ¢ Comaiee remote control facilities ¢ 

Ability to operate under extreme temperatures 
Oscillographs 

and accelerations. 


(LABORATORY ANO FLIGHT TEST) 





Magnetic Structures 
Galvanometers 


Amplifiers 


Bridge Balance Units he 
Hydraulic Servovalves — 
Torque Motors - 
~ —) 
Servoamplifiers MIDWESTERN INSTRUMENTS B— 


Data Repeaters 


MIDWESTERN INSTRUMENTS 


41st and Sheridan Road Tulsa, Oklahoma 
7 





te an 


“Nautilus” Boeing B-52 “Stratofortress” 





Convair F-102A Interceptor Convair “Terrier” Surface-to-Air Missiles 
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Saving Defense Ps Pr Dollars 
YL 


with “American” welded components 


The taxpaying public usually pictures Uncle Sam as 
Let Amweld's Industrial alow | ; ith doll: basil h r 
Products Division study ' eing a loose man with a dollar, busily throwing our 


your problem in circular 
welded components. Better 
yet, send us your blue- 
prints and then your pro- 
duction can be “well on 
its way with Amweld.” 


AMERICAN 
WELDING 


cash away with both hands. American industry, serving 
the defense program, will tell you nothing can be 
farther from the truth. On the contrary, the Government 
is running for top honors for sharp-pencil buying. 
Typical of the Government’s conservation program is 
the wide acceptance of rolled and flash welded rings 
as the most economical way to produce circular weld- 
ments for jet aircraft engines, guided missile parts and 
many other products of our military defense program. 
“Value Analysis” is fast becoming a part of American 
industry’s buying procedure. For further information on 
ring applications write to: 


INDUSTRIAL PRODUCTS DIVISION 


THE AMERICAN WELDING & MFG. CO. 
420 DIETZ ROAD ° WARREN, OHIO 





Why Whittaker Ratio-Flo Pump 
has a Five-to-One Advantage 


The answer is the rotor—heart of the Whittaker 
Ratio-flo unit. Entirely new in concept, it has 
convolutions almost too complicated to define. 

Yet Whittaker’s special machine forms this part 
in just five minutes! 

The ratio-flo rotor is a circular continuous vane 
formed in a sinusoidal undulation about a cylin- 
drical hub. Rotation of this vane results in a posi- 
tive displacement, uniform pumping action 
providing a higher rate of positive displacement 
than any other type of impeller; displaces less 
volume itself in the pump cavity, and some ver- 
sions actually displace more volume per revolu- 
tion than the actual volume of the pump! 











This versatile unit, without any modifications, 
could divide two or more flows... pump and divide 
two or more flows...join two or more flows... 
pump and join two or more flows. 

Your Whittaker Field Engineer can give you 
detailed information about these new fuel pumps, 
air pumps, flow joiners and flow dividers using the 
ratio-flo principle. Why not get in touch with 
him today. 


Whittaker 


WM. R. WHITTAKER CO., LTD., 915 N. CITRUS AVE 
LOS ANGELES 38, CALIF. 


HEMPSTEAD, LONG ISLAND « INDIANAPOLIS 
BALTIMORE * WICHITA «+ SEATTLE 


7reatest advantage of the Wh 


ittaker Ratio-Flo 
pump is efficiency é 


ttt CASES 50 
against the average pump efficiency of 15 It 
draws ynstant current regardless of pumping 
rate, and current requirement is only about 1/3 
to 1/5 as much as with a centrif igal pump 


SEND THIS COUPON FOR COMPLETE INFORMATION 


WM. R. WHITTAKER CO., LTD. 
915 N. CITRUS AVENUE 
LOS ANGELES 38, CALIFORNIA 


Gentlemen: 
Please send me further information on Ratio-Flo Pump. 





noW...a trouble spotter 
and a trouble shooter 





ata GENERAL CONTROLS 


DIFFERENTIAL PRESS 





AL-GOM Characteristics IN ONE COMPACT NEW 


Cngrating Zrgeuaree ¥ 
inter flow between ports*— DUAL-SENSING PRESSURE SWITCH 


5 cu. in/maximum 
Totally Enclosed and 
Explosion-Proof a ‘ _—? 
Environment Resistance —Meets rhe conventional pressure switch can only indicate when one 
MIL-S-6743 and MIL-E-5272A , . , 
Switches—2 SPDT Standard, pressure exceeds another by a certain amount. General Controls’ new 
Variations Available 
Weight—1.4 Ibs. maximum 
a a IE eee beyond that. It can watchdog two systems at once—completely. 
inter flow if desirable) It is adjusted at “neutral” for the normal condition between two 


dual-sensing, balanced differential pressure switch goes far 


systems operating at the same or different pressures. Then, 

if unbalance occurs on either line—it can detect it, determine 

the direction of the deviation (up or down), and actuate a corrective 
feedback action! The AL-58N dual-sensing switch will also 

actuate warning lights in aircraft equipped with two pump hydraulic 
systems. Get General Controls’ pressure switches into your plans 

for the future now. For information on the complete line, 

write for Catalog 53A. 


fron Mountain M oe 
Glendale, California 
Burbank Californ 
— Hhmors 
buelph, Can 


s of Aut 
FORTY BRANCH OFFICES SERVING THE UNITED STATES ANO CANADA 


Penrex CONTROLS AND GENERAL CONTROLS 


- =r GENERAL CONTROLS 
: 
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... the place to go 
‘for precision machining}, 


A 


and fabrication J PF 
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Here — at Terre Haute —is a plant built and 
equipped for aircraft engine work. Allis-Chal- 
mers not only handles precision machining and 
fabrication but also welding, plating and heat- 
treating operations. 

If you have an assembly requiring quality 
craftsmanship, contact Allis-Chalmers, Terre 
Haute, Indiana. 


Axial-flow compressors built by A-C for Curtiss-Wright J65 turbojet 
engine require highest standards of precision workmanship. 


ALLIS-CHALMERS A 





The Ampex 800 that you install in your 

aircraft is a vital link in a new data speed-up 
program. |t records data on magnetic tape in a form 
most readily used by automatic data reduction 
systems. These are now being installed at government 
test facilities and at certain major aircraft 
manufacturers. Their objective is to get digested 
flight test data back to the engineer sooner. 


The Ampex 800 has all the practical 

requirements for airborne recording in the 

most advanced military aircraft. !t can record 
hundreds of simultaneous data channels (multiplexed 
onto 7 or 14 tape tracks). By interchangeable 
amplifiers it can encompass practically any 
conceivable combination of data. And the Ampex 800 
is light in weight — low in bulk — and designed 

to high altitude environmental requirements 


You have greatest assurance of data 

compatibility when you choose the Ampex 800. 

It performs to precise standards and furnishes data 

for reproduction on other Ampex Recorder- 
Reproducers. These are the most widely used magnetic 
tape equipment and their standards 

are now accepted everywhere. 


Ampex Corporation is prepared to give information 
and assistance on the entire data acquisition and 
reduction system of which the Ampex 800 

Airborne Recorder is a part. For descriptive 
literature on the recorder, write Dept. UU-2460 





AM PEX First in Magnetic Tape Instrumentation 


934 Charter Street - Redwood City, California 
District Offices: New York; Chicago; Atlanta; Redwood City; 
Dayton; Silver Spring, Maryland (Washington D.C. Area). 
Distributors: Technical Apparatus Co., Boston; Bing Crosby 
Enterprises, Los Angeles; Southwestern Engineering & 
Equipment, Dallas and Houston; Ampex-American in Canada, 





NEW CONCEPTS in 
AVIONICS! 











NEW in TECHNIQUE! 
NEW in DESIGN! 
NEW in SIZE! 


Built for PRECISION, ACCURACY, and PERFORMANCE 


Among recent developments are: 

®@ the LORAL AIRBORNE NAVIGATIO! | COMPUTER. A com- 
pact and accurate system that computes and indicates ground 
displacement of aircraft in rectangular coordinates, from an 
initial fix. 

® the LORAL AUTO-CAL. A frequency calibrator which auto- 
matically calibrates and records over 1,000 frequencies per 
hour within an accuracy of .005%. 

@ the LORAL AUTOMATIC SHORT RANGE GROUND 

POSITION INDICATOR. An 18 pound navigational computer 
automatically indicating ground position — derived from air- 
speed, heading and wind. 
Contributing to the ever-increasing use of ELECTRONICS in 
AIRCRAFT Instrumentation, LORAL is continuing the development 
and production of Airborne Equipment — new in concept, 
miniaturization and combined with high accuracy. 


We welcome any opportunity to assist in your engineer- 
ing problems related to airborne equipment. 


LORAL..: delivered annually many millions 
of dollars of ELECTRONIC EQUIPMENT 
MI} 2 lime. 


DEPT. AW-4. 


O)'e Vamanzarte) ama) tie) y vale), 


794 EAST 140th STREET ° NEW YORK 54,N. Y. 

















Beaty... in precision | 
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| --- TYPIFIES GEARS, ACTUATORS 
pln AND ASSEMBLIES BY FOOTE BROS. 








Main rotor tt 
a leading 


FOOTE BROS. 


Beller Power Thanuscion Through Boller Bears 


SINCE 1859 








Dynamic 


Integrating G 


Servo Table 


Greenleaf Manufacturing Company, 
as a producer of Integrating Gyros, 
realized the need for a Dynamic Inte- 
grating Gyro Servo Test Table. This 
Test Table was designed and developed 
to facilitate the evaluation of Inte- 
grating Gyros, and Greenleaf now 
makes this valuable test unit available 
to industry. 


The Gyro Servo Test Table can measure the following characteristics: 
1. The drift rate of the gyro unit. Minimum rate detectable. 


2. The current product angular velocity sen- High limit angular velocity deviation of 
sitivity ratio. performance. 
The characteristic time. Low limit angular velocity deviation. 


4. The angular velocity input voltage rate Signal generator linearity. 


output sensitivity. 9. Torque generator linearity. 


Since a time interval meter is incorporated in the system, the following data can also be obtained: 


10. Spin motor excitation frequency. 14. Signal generator null output voltage. 

11. Spin motor excitation voltage. In addition the following tests can be made: 
12. Spin motor excitation current. 15. Gyro damping gap temperature. 

13. Signal generator excitation current. 16. Accurate determination of the input axis 


ENGINEERING DEVELOPMENT . PRODUCTION 


eenlea MANUFACTURING COMPANY 





7814 Maplewood Industrial Court ° St. Lovis 17, Missouri 


Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, Differential 
Pressure Mach Meters, Air Speed Indicators, Computers, Switches and 
many other precision-built components. 








AERIAL REFUELING 
PUMP DRIVE 


Q Douglas DC-7 Cabin 
Supercharger is driven 

by Vickers “Instant re- 

-) sponse”* Hydraulic 


2 CR REN 
Motor, 


Fuel Transfer Pump built by Nash Engineering 
Co. for Boeing KC-97 Tanker. Powered by 
Vickers “Instant Response’* Hydraulic Motor. 


ALTERNATOR 


GENERATOR DRIVE ACTUATOR 


Built by Jack & 
Heintz to extend and 
retract boom for in- 
flight refueling. 
Driven by a Vickers 
“Instant Response” * 


Alternator Generator Drive for Convair T-29 
uses Vickers “Instant Response”* Hydraulic 


TELESCOPING BOOM 


Hydraulic Motor. = a) 


*Called “Instant Response” 

because it starts, stops or 
reverses almost instanta- 
neously. 


Vickers Constant Displace- 
ment Piston Type Hydraulic 
Motors are available in 24 
sizes for 3000 psi. 


HORIZONTAL STABILIZER 
ACTUATOR 
Built for Grumman F9F6 by 
Cleveland Pneumatic Tool Co 
Powered by Vickers “Instant 
Response” * Hydraulic Motor. 


Built by Walter 
Kidde & Company, 
Inc. and driven by 
Vickers “Instant 
Response” * Hydraulic 
Motor. 


What Can It Do for You? 


These light-weight, compact, highly efficient hydraulic motors provide 
high power in a very small package. Their overall efficiency exceeds 
92% ... their volumetric efficiency exceeds 96%. 

Operating characteristics are remarkable. These motors will stop 
from maximum speed in from .116 to .167 of a revolution . . . will 
accelerate from standstill to maximum speed in from .00019 to .0051 
sec (depending on size). They can be stalled indefinitely without 
damage. 

Vickers Hydraulic Motors have many uses on aircraft . . . just a few 
of them are shown above. Wherever you need high torque, high 
efficiency and high horsepower-weight ratio . . . or where instanta- 
neous and positive control are required, these motors are your best 


choice. Write for Bulletin A-5205. 
7044 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC 


VICKERS 
INCORPORATED 


DIVISION OF SPERRY-RAND CORPORATION 


ication Engineering rvice 
El Segundo, California, 2160 E. imperial Highwey 
Arlington, Texas, P.O. Box 213 
Detroit 32, Michigan, 1462 Oakman Bivd. 


Additional Service Facilities at: 
Miami Springs, Florida, 641 De Soto Drive 


1462 OAKMAN BLY © oDE OIT 32,_.MICHIGAN 
Applic ati p bm") | Offices: 


TELEPHONE: TOwnsend 8-S100 « TELETYPE: “TWX” DES? 
TELEGRAMS: Vickers WUX Detroit . CABLE: Videt Detroit 
OVERSEAS REPRESENTATIVE: Sperry Gyroscope Co., Ltd., 


Great West Road, Brentford, Middx., England. 


EQUIPMENT SINCE 1921 





RELIABILITY 


Dependable performance is a quarter-century tradition at Motorola— 
the world’s largest exclusive manufacturer of electronic equipment. 
Under subcontract to Convair, Motorola engineered for reliability, and 
is now producing the guidance equipment for the Navy's new 


all-weather anti-aircraft missile, the ‘“Terrier’’. 


Positions open to qualified Engineers and Physicists 


Wi MOTOROLA 


COMMUNICATIONS & ELECTRONICS DIVISION 
National Defense Department 


2710 N. CLYBOG@RN AVE.+ CHICAGO, ILL.+ Laboratories: Phoenix, Arizona and Riverside, California 

















What's behind 
the Broken Records ? 


They're coming so fast now they hardly make news. Records are 
made for speed, height, capacity — then smashed in short 

time by ancther newer, bigger commercial airliner. Back of these 
broken records is brute power — developed by ever greater, 

better engines... engines that must be protected against damaging 
heat and friction. Sinclair is proud of the part its Aircraft 

Oil plays in protecting these engines. Today, more than 45% 

of the oil used by major scheduled airlines in the U. S. is 


supplied by Sinclair... Proof positive of dependability. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fijth Avenue, New York 20, N.Y. 


; 2 
o's © oe 





for Eastern Air Lines 


SY 


The periodic overhaul and 
inspection of each Eastern air- 
liner includes removal and test- 
ing of every hose line. Aeroquip 
reusable fittings cut Eastern’s 
replacement hose line costs, 
because the fittings can be used 
again and again. This Aeroquip 
advantage simplifies mainte- 
nance of military, corporate and 
private as well as commercial 
aircraft. 


Right —In Eastern’s Miami maintenance base, used hose 
lines are taken apart to salvage Aeroquip re- 
usable fittings, which last indefinitely. 


Lower Right—New hose lines, with both straight and 
elbow fittings, are assembled quickly by 
Eastern mechanics. 


Below—Engine build-up foreman makes a final check 
of rebuilt engines. Every component has been 
rebuilt or replaced. Clamps on the oil tanks 
are made by Marman, an Aeroquip subsidiary. 


quip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


IN CANADA AEROQUIP (CANADA) LTD., TORONTO 15, ONTARIO 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 





The only Rod End Series designed with 
THREE-WAY BALANCE 





AN 


The manufacture of rod ends is nothing new to Fafnir. 
Nonetheless Fafnir bearing specialists sought the advice 
and counsel of engineers and designers in the airframe 
industry when they started to work on their latest series 
of rod ends. Selection of thread length and the design 
of keyways, criteria for establishing shank strength, 
along with other design problems, were subjects of 
cooperative study. The results — a self-aligning, bal- 
anced-design series of rod ends that meets the needs of 
supersonic aircraft control systems precisely. The ball 
type is designed for low-torque, sensitive, manually- 
operated control systems, The roller type is designed for 
use in heavily-loaded, power-operated control systems. 

In addition to balanced-design, this rod end series 
offers many other features, including ... inner rings of 
SAE 52100 steel, through-hardened; outer rings, with 


OUTSTANDING EXAMPLE OF TEAMWORK 


carburized races and integral shanks, made of highest 
grade alloy steel; shanks designed to withstand column 
action under compression with angularity as high as 9°. 
Complete details plus dimensions and load-life ratings 
are available in bulletin 446. Send for a copy. The 
Fafnir Bearing Company, New Britain, Conn. 


Keb 


FAFNIR 


AIRCRAFT BEARINGS 


FIRST at the turning points in aircraft design 





New missile marches 
with the infantry 


Modern foot soldiers do more riding than 
walking. Trucks, tanks and parachutes give 
the infantry high-speed mobility that calls 
for equally mobile support weapons. 

One such weapon is Honest John. Developed 
by Douglas in co-operation with Army Ord- 
nance, this new missile is a free-flight rocket 
without complicated guidance system. It moves 
quickly into position on a special truck that 
serves both as transport and launcher. Highly 
accurate, Honest John can handle either a 
nuclear warhead or a single explosive round 
of enormous power. 





—  ) nd 
=wW 
Defense is everybody’s business. Development of Honest John 


by Douglas is an example of industry’s role in U.S. defense. But 
weapons need people to make them work. The Army needs young 





men and women who agree that “defense is everybody’s business.” 


Depend on DOUG LAS First in Aviation 








“Know-How” 


the most important ingredient 
for Precision 


When it comes to aircraft hydraulic and pneumatic 
control equipment; heater, anti-icing and fuel system 
equipment; engine accessories and line supports... 
“know-how” and precision are our two greatest virtues. 

Precision flying of modern aircraft requires skilled 
hands and hundreds of hours of experience. Today’s 
military and commercial airplane and rotary wing air- 
craft require precision components and accessories like 
Apew’s. Many years of specialized experience, match- 
less skill and consistent emphasis on precision-produc- 
tion provide the aircraft industry with equipment that 
conforms to or exceeds all applicable specifications. 

We can either build them to your specifications or 
design them to meet your requirements. 


BE Addl wide. SPECIFY ADEL 





Hydraulics, Pneumatics and 
Controls Engineers are urgently 
needed and offered 
exceptional opportunities 


Write for descriptive 
Brochure containing 
detailed information 
on Apet’s line of 
Aircraft Equipment 
and facilities 


BURBANK, CALIFORNIA + HUNTINGTON, WEST VIRGINIA 
CANADA: RAILWAY & POWER ENGINEERING CORPORATION, LIMITED 


ADEL designs and manufactures aircraft accessories in the following major categories: 


w.. «4 
HYDRAULIC & PNEUMATIC & t ~~ ANTI-ICING, HEATER & 3) ENGINE ACCESSORIES » Ie LINE SUPPORTS = 
CONTROL EQUIPMENT ; FUEL SYSTEM EQUIPMENT -FS> ‘ 
EQU ‘ag il J prow = 


oy) 


23 





Heat eats metal. That is reason why AC engineers developed a 


-PRONG ELECTRODE 


As you can see in the illustration, each tip of the 
three-prong electrode flares out into a broad base. This 
helps conduct heat away from the electrode rapidly. 
Results? Less erosion ... better performance over a longer 


period of time... and longer plug life! 


In addition to better heat dissipation, AC has found 
this three-prong design offers other great advantages — 
better scavenging action to reduce fouling, and easier, 
more effective cleaning action when plugs are being 
reconditioned, That is why a three-prong electrode was 
developed in 1910 by AC engineers for use in aircraft 
spark plugs, and why it has been used in many 


applications for the past fifteen years. 


Insist on this AC development in the plugs you buy, 


and the planes you fly. Insist on AC Aireraft Spark Plugs, 


SPARK PLUG 


E ELECTRONICS 


OF 
GENERAL MOTORS 


CORPORATION 


GENERAL 
motors 














DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Newark, New Jersey; Atlanta, Georgia; Arlington, Virginia. Pacific Airmo- 
tive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey. Southwest Airmotive 
Van Dusen Aircraft Supplies, Inc.: Minneapolis, Minnesota; Teterboro, New Jersey; East Boston, Massachusetts; Alexandria, Virginia 


Company: Dollas, Texas 
Edmonton, Alberta; Toronto, Ontorio; Montreal, Quebec 


Standard Aero Engine itd.: Winnipeg, Manitoba; Vancouver, B.C.; 
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Margin for Error...None! 


You swing into your final approach, At precisely the right instant the Landing 
Signal Officer flags you to cut your power—and you're aboard! yy Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch. That’s why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures—that match the supersonic speeds of today’s 
jet aircraft—with a minimum of lubrication, ¥ Whatever you produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 


journal roller bearings for every field of transportation and industry. IDEALLY SUITED TO HIGH-SPEED OPERATION 


Built to hold their precision indefinitely, these aircra 


bearings are recommended wherever superior qualil 


BOWER ROLLER BEARING DIVISION and high-speed operation are required. For son 


applications, a special alloy steel—dereloped jointly | 


FEDERAL-MOGUL-BOWER BEARINGS, INC. @ DETROIT 14, MICHIGAN Bower and several aircraft companies—is used 


BOWER voces seme: 
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Your Best Week-end Flight 
Plan for March 


Plan to visit Nevada's Valley of Fire 
any week-end this month, while the 
desert flowers are in bloom. Land at 
nearby Boulder City Airport for 

boat and motor transportation and for 


quality Standard Aviation products 


Listening for uranium in Monument Valley 


DOWEr r nake sure of it with Chevron Avi 


Prospecting from the air! Skirting cliffs, hopping over 
boulders, and dodging pillars of rock, ““Ace’’ Hibbard spent 
days flying through Utah's weird, desolate Monument Valley 
carrying a modern prospector and his radiation counter 
Whenever they heard the hum that indicated uranium, his 
job was to drop closer to the desert floor and fly tight circles 
until the hot spot was noted on their maps 

A pilot who is also a certified A & E, Mr. Hibbard says 


“Low flying over the desert calls for plenty of available extra 





your windshield spotless and 


unscratched. This can be a big 


on night flights. 


80/87. I do a lot of mountain flying n 
uburn, California, and Chevron 80/87 

power I need 

I keep all my engines running clean and free, too, wit 


xtr 
iat 


RPM Aviation Oil. I've never seen another oil clean o 
sl ige so well, and hold down head deposits it the same tim 
I made a top overhaul at 700 hours. and th pistons were si 


lean I could still read the stamped letters on theit 


TIP OF THE MONTH 


It's a good idea to keep 


AVIATION 


GASOLINE 


help in giving you better vision 


STANDARD OIL COMPANY OF CALIFORNIA 





A-NMP’S 


NEW UNIVERSAL 
PATCHCORD 


PROGRAMMING 
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SYSTEMS are designed especially for programming required on 
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® Digital Computers 
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@ Test Equipment 
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e Automatic Control Equipment 
® Data Processing Equipment 
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and similar devices 
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These units incorporate many new design features that assure reliable 
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programming for the most critical applications. They are now available 
with 240, 816 and 1632 contacts. 
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© A-MP ® 
AIRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, 


Harrisburg, Pa. 
In Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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THE STANDARD IMPACT DROP STAMP OF THE AIRCRAFT INDUSTRY 


Write for a copy of Bulletin 30-L-5 


CHAMBERSBURG ENGINEERING COMPANY - CHAMBERSBURG, PENNA. 
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Keeping Pace with Air Progress 


A 4 
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Chatham Type 28V100 is a major step forward in the 
design of airborne power supplies. Employing long life, 
lightweight CHATHAM kotron Selenium Rectifiers, this 
100 ampere power supply provides substantial weight 
savings, greater reliability, improved electrical 
characteristics and reduced size, Featuring ruggedized 
construction throughout, Type 28V100 exceeds the 
MODEL 28V100 requirements of MIL-P-7212 specifications. Fer complete 
tepet 195 to 210 volts, 3 phase, 400 cycles information, call or write— . 


lation—25 to 31 volts at 0 load to 100 amperes 
Weight—under 17 ibs. 


Important things are happening at Bendix-Utica 





answers today’s crying need for REDUCED SIZE AND WEIGHT 
« MORE GENERATOR CAPACITY - FASTER ENGINE STARTS 


\s they increase in power, conventional starters and 
generators also increase in size and weight. Yet, in 
modern jet aircraft, allowable space and weight for such 
accessories are already at a premium. 

An efficient Bendix-Utica answer is the Type 30E13 
starter-generator which combines both functions in one 
compact, 86 lb. package. The only 500-amp. starter-gener- 
ator in production, the 30E.13 provides fast, direct crank- 
ing of turbo-jet engines and supplies 30-volt DC power. 

Already operational on some of America’s latest jets, 
the 30E13 is capably answering the critical need for 
increased generator capacity and increased starting 


horsepower and acceleration to engine idle, together with 
lighter weight and less bulk. 

The proved success of the 30E13 is another example 
of how Bendix-Utica’s specialized facilities and know- 
how help aviation by constantly developing better 
products. For the latest on advanced turbine-driven, 
and other, accessories and components, write UTICA 
DIVISION, BENDIX AVIATION CORPORATION, UTICA, N. Y. 


West Coast Office: 117 East Providencia Ave., Burbank, Calif 
Export Sales and Service 


Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 


OPPORTUNITIES EXIST for qualified engineers on the products listed below. 





aviation accessories and components 


SERVICE TEST EQUIPMENT AND TOOLS 





Specialists in turbine-driven and advanced 


STARTERS © TURBINE PRODUCTS © PUMPS © DE-ICING SYSTEMS 
AIRBORNE AIR CONDITIONING © ENGINE CONTROLS 


~ Utica 


DIVISION 


“Gondie 


AVIATION CORPORATION 








"VAPOFLASH" PNEUMATIC ORIFICE 


OZZZZZZI ZT Te a 
SUPPLY 
PRESSURE 


CONTROL 
PRESSURE 


HOUSING > leaaeth TYPICAL 
PNEUMATIC a . CALIBRATION 


r 
— U ORIFICE 


PRESSURE ) 


CONTROL 
PRESSURE 


DIAPHRAGM 
C—O ny | 
| 

\ 


“VAPOFLASH” | 
ACTUAL SIZE 


CONTROL PRESSURE (% SUPPLY 


| 
| 


noo 1200° 1300° 
DEGREES FAHRENHEIT 


CAPILLARY 


TUsE ~. For accurate indication or control, “Vapofiash" makes aveiloble 


G@ pnevmotic signal proportional to gas turbine temperature, 


“VAPOFLASH'’ 


... an entirely new development in gas turbine control components 


“Vapoflash” —a unique new measuring probe cantilever beam which operates a pneumatic 


provides the advantage of high-gain, pneu- orifice. Compressor discharge pressure serves as 
matic output. The power level of the control supply pressure: adequate power is conveniently 
signal is such that greatly simplified mechanisms available for control actuation. With several 
can be applied to modulate main engine and 
afterburner fuel flow, and the exhaust nozzle 
area of turbojet engines. 


“Vapoflash” units connected in parallel for aver- 
aging, reliable measurement and control of gas 
turbine temperatures is simplified. 

The accurately calibrated ““Vapoflash” probe ex- 
poses a mercury-filled capillary tube to the gas 
stream of the jet engine. As the gas temperature 
rises to the control set point, the pressure of the 
vaporized mercury in the element develops a you. Our engineering department will welcome 
signal which is measured by a metal diaphragm. the opportunity to analyze your control require- 


We are confident that our long experience in de- 
veloping, manufacturing and testing jet engine 
control components can be of practical service to 





As the diaphragm moves, it actuates a preloaded ments. 


MANNING, MAXWELL & MOORE, INC. 


MAXWELL AIRCRAFT PRODUCTS DIVISION + DANBURY, CONN. +STRATFORD, CONN.+ INGLEWOOD, CALIF. 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS + ELECTRONIC AMPLIFIERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS + PRESSURE GAUGES 
TRADE Mana THERMOCOUPLES * HYDRAULIC VALVES + JET ENGINE AFTERBURNER CONTROL SYSTEMS. 
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for the executive who's going places?! 


Bell Aircraft Corporation’s newest helicopter ...the Model 47H BELLAIRUS... answers 


today’s need for fast, dependable, ultra-safe transportation. 


This is the only vehicle which can by-pass traffic-choked roads and highways on a door-to-door 
basis. Busy executives are saving 75 per cent of travel time by using the BELLAIRUS 


for quick trips from plant to plant, office to plant and office to airport. 


The BELLAIRUS can fly anywhere, land anywhere...on a rooftop or a parking lot. It 
autorotates (safely descends without power) and incorporates all the famous Bell-engineered features 


which have been operationally proven by two million helicopter flight hours 


Equipped with floats, the BELLAIRUS makes a round trip from an ofhce building to 


a field location to an off-shore installation without the necessity of changing vehicles. 


Let us tell you why...a Bell helicopter can be an important asset to the executive 


who's ina burr) to £0 places. 


FEATURES 
e Economical e Soundproofed cabin 
e Amphibious e Extra baggage storage 


e Custom interior 











Ostrrore CORPORATION 
TEXAS DIVISION ¢ P.O.BOX 482 ¢ FT. WORTH, TEXAS 
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TEMPERATURE 


SENSER ABSOLUTE 


PRESSURE 
REGULATOR 


ALLEN BOULEVARD, FARMINGDALE, L 


EAST COAST & CANADA 
C. F. RUSSELL CO., INC. 
146 4th Ave, 

Bay Shore, N. Y. 
BAy Shore 7-2623 


MID WEST 
RUSSELL ENGINEERING, INC. 
2205 Grand Ave. Room 201 

Konsas City 8, Mo, 
BAltimore 7892 


Today’s aircraft depend on adequate controls to achieve speed 
and maneuverability. Century products provide efficient con- 
trol through the utilization of inherent bleed-air power. Thus, 
modern jet planes are able to achieve greater speed and dis- 


tance with safety, through Pneumatics . . . the dependable 
stock-in-trade of Century Controls Corporation. 


SEND FOR THIS INTERESTING BROCHURE 
on Century's program, facilities, and products 


GAGE 
PRESSURE 
REGULATOR 


TEMPERATURE 
CONTROL 
VALVE 


cor pe. 


.1., N. ¥., CH 9-5900 


WEST COAST 
ENGINEERING SALES & SERVICE CO. 
P. O. Box 1127 
Sherman Ooks, California 
STate 4-9404 





No problem with SHOCK 
with this soft-closing refueling nozzle 


Buckeye Model 9162 Hy-capacity valve is 
expressly designed to minimize shock. The valve 
offers flexibility unusual in such a nozzle: in 
addition to quick connections shown, standard 
threaded connectors can be supplied. 


Four different tubes can be 
used with the Quick Connect 
Outlet Adapter 


Strainer instantly accessible 
with the Quick Connect 
Inlet Adapter 


Use same hose for over-wing 
and under-wing nozzles with the 
Quick Connect 360° Swivel 


For complete details, write 


BUCKEYE IRON & BRASS WORKS 


Dept. AW 
P. O. Box 883, Dayton 1, Ohio 


Buckeye 


VALVES AND FITTINGS FOR THE 
OIL AND AVIATION INDUSTRIES 





Plastics in the air... 








The Republic RF-84F Thunderflash photo-recon 
fighter, and its sister-ship the F-84F Thunderstreak 
fighter bomber are only two of the dozens of cur- 
rent production aircraft using BASSONS plastic parts. 








ir 


Bassons’ specialized research, <lesign. development 
and production teams keep constant pace with the ever-chang 
ing complexities in military and industrial requirements 


The current weapons system concept in defense 
planning demands the optimum in creative engineering and 
production efficiency. In a weapon system, performance is 
the outstanding consideration In plastics, BASSONS is 
the outstanding supplier. 


Let us design and develop your plastic components 
to provide efficient, low-cost answers to your performance 
problems . . . then, let us produce them to meet your speci- 
fications and delivery schedules, with the same efficiency 
and economy. Write TODAY for facilities brochure and 
complete information. 


BASSONS INDUSTRIES CORP. 
1432 West Farms Road, New York 60, New York 


“From Idea To Product" 





INUOUS CABLE 








INDICATION 





: 


HOW TO REDUCE 
DELAYS FROM 
HOT BEARINGS 
OVERHEATED CYLINDERS 
EXHAUST STACK BLOWOUTS 














components are assembled to a printed circuit chassis. 


These and many other temperature control problems 
are being solved daily by Edison engineers. In the field 
of fire detection, Edison systems aré in service in more 
than 10,000 aircraft . . . from the DC-3 to the giant 
Convair B-36. And in thousands of other airplanes 
Edison overheat warning systems are now guarding 
against bearing trouble in alternators, generators, 
superchargers and other vital equipment. 

Usually within days we can deliver a prototype sys- 
tem tailor-made to solve your particular problem. Pro- 
duction changeovers can be made quickly since basic 


You can have — 
e@ Alarm only on high temperature 
@ Alarm and/or indication 


@ Alarm with selective or 
simultaneous indication 


Non-electronic system makes installation fast and easy 
and can be done by any aircraft electrician. All wiring 
between components is standard insulated copper. The 
basic control system and standard sensing elements 
have been approved for military and commercial air- 
craft use. 

Experienced engineers are located in our Dayton, 
Glendale, Ft. Worth and Chicago offices. For a prac- 
tical approach to your problem, call us or write: 


ot 
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&@ GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Thomas A. 


INCORPORATED 


INSTRUMENT DIVISION * 49 LAKESIDE AVENUE * WEST ORANGE. 


or 


Wide variety of resistance 
temperature detectors 


Lightweight aircraft 
temperature indicators 


Stable Time Delay Relays Rugged Sensitive D.C. Relays 





HOW TO 
STUNT 
THE GROWTH — 
vellows tie-rod 


OF THERMAL LOA DS ra diameters 
IN AIRCRAFT PNEUMATIC 
DUCTING SYSTEMS 


| ARROWHEAD BELLOWS TIE-RODS 


To CONTROL OR ABSORB THERMAL GROWTH Of stainless steel ducting by angu- 
lar deflection, Arrowhead bellows tie-rod assemblies offer the optimum for low 
force deflections. Unlike braided bellows, these tie-rod assemblies are inter- 
nally restrained. Due to this type of restraint, the actual deflection force required, 
in many cases, is 1/10th of the force required with braided bellows. Although 
there is a small pressure drop*with bellows tie-rod assemblies, they have special 
value in a tension system because they reduce the bending moments. . . reduce 
the column loadings and the reaction loads at the mounting flanges 
SINGLE Pivot Type, shown above, anchors the ends of the bellows at 
a single point along the bellows center line. Double link bar type 
DouBLe Pivot Type, shown at right, employs two pivot points on the bellows tie-rod 
bellows center line to anchor the ends of the bellows. This type is capable of yrecay— oa diameters 
absorbing some lateral offset. 
Arrowhead builds a complete line of stainless steel ducting components 
including pressure compensators, bellows, bellows tie-rods, braided bellows, and 
ducting assemblies. 
*Example: Pressure drop at a flow of 120 Ibs. per minute 


is 25” of water (3” I. D. duct with bellows 255” long and 
4” overall unit length) 


Write for technical bulletin 
and illustrated catalog. 


2320 CURRY STREET, LONG BEACH, CALIFORNIA 





i” Leading Producer of Aviation Ignition 


w, 


Presents the latest and best 


in JET IGNITION 














Only Bendix provides the complete ignition system 


for jet engines—Ignition Unit, Igniter Plug 


Leads, Igniter Plugs and Control Harness. 


It is only natural that the world’s 
leading builders of jet engines 
should look to Bendix* as the 
logical source of the latest and 
best in jet ignition. 


For Bendix—and only Bendix— 
has, since the early days of avia- 
tion, specialized in the develop- 
ment of every type of ignition to 
meet constantly changing, higher- 
performance flight requirements. 


Thus, to the solution of today’s 
problems in jet ignition, Bendix 


brings unparalleled experience in 
research, engineering, manufac- 
turing and service. From blue 
print stage to field service follow- 
through, you can depend on 
Bendix—the most trusted name 
in ignition—for the best in jet 
ignition for today’s planes or 


tomorrow’s plans. TRADE-MARK 


SCINTILLA DIVISION, 
BENDIX AVIATION CORPORATION 
SIDNEY, NEW YORK 


Export Soles and Service: Bendix International Divis 
205 East 42nd St., New York 17, N.Y. 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California e 512 West Avenue, Jenkintown 
Pennsylvania © Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan ©¢ 5906 North Port Washington 
Rood, Milwaukee 17, Wisconsin ¢ American Building, 4 S. Main St., Dayton 2, Ohio ¢ 8401 Cedar Springs Road 
Dallas 19, Texas © Boeing Field, Seattle 8, Washington « 1701 “K” Street, N. W., Washington 6, D. C 


Gen Oi 


SCINTILLA a “ Gendix” 


DIVISION 


AVIATION CORPORATION 





= FLY WEATHER-WISE —— 


These weather items prepared in consultation with the United States Weather Bureau 


< ‘ - r Y Upper air charts are useful in planning 
A yp the least time track to your destination 


These weather maps are drawn for cer- 


) T T T > | tain standard altitudes: 5,000, 10,000 and 
al ¥ 18.000 fr. approximately 


As on ordinary surface maps the wind 





tHlows approximately parallel to the contour 


ee .the Use of lines . . . counter-clockwise around lows 


and clockwise around highs in the north- 


Upper Air Charts 


ern hemisphere. Wind velocity can be 


letermined at any point along your course 








by measuring the space between contour 
lines with scales designed for this purpose 
Many meteorological offices prepare prog 
nostic upper air charts, which may in many 


cases approximate the time of your flight 


























Use upper air charts to plan your trip, to take maximum advantage of the win 


Best Pair to Get You There! 


As aviation moves into the jet age the Flying Red Horse paces 





its progress with new fuel and lubricant advances. New manu 


facturing procedures developed by Socony Mobil can produce jet 





fuels with improved thermal stability to meet these critical 
Mobiloil requirements At the same time piston engine planes count on 
Mobilgas Aircraft and Mobiloil Aero tor full power and pro 
~—< Mobil 
ge 


AIRCR 


tection. Good reason it pays to fly with the Flying Red Horse! 


SOCONY MOBIL OIL COMPANY IN¢ od Afhliate 


MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLI M CORPORATION 





Tired of piece part and assembly problems? 


tet General Mills 


SUPPLY THE WHOLE PACKAGE 


Save money, save time, save needless worry over 
hundreds of troublesome detail problems. Have 
those electro-mechanical assemblies you need pre- 
cision manufactured, completely assembled and 
performance-tested by the Mechanical Division of 
General Mills. 

We have the precision equipment and experi- 
enced people required to take over the entire job 
for you, from piece part fabrication or purchase to 


the finished product. As in our own prime contract 
work, we're geared to turn out precision assem- 
blies in quantity while maintaining highest mili- 
tary standards of manufacture, design, quality 
control, packaging and accounting. 

LET US BID on your requirements . . . write, 
wire or phone: Dept. AW-10,Mechanical Division 
of General Mills, Inc., 1620 Central Avenue, Min- 
neapolis 13, Minn. STerling 9-8811. 


Job opportunities available for creative engineers. Work closely with outstanding men on interesting projects. 


MECHANICAL Division oF General Mills 
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These new Cutler-Hammer 
One Hole Mounting Lever 
Lock Switches are available 
in constructions to prevent A 
inadvertent operation from 
any lever position to any 
other lever position. Inten- 
tional operation of the 
switch is accomplished by 
a pull on the lever to unlock 
it and permit its movement 
to the desired position. 























Now...One Hole Mounting Lever Lock Switches 
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Another Cutler-Hammer 
“first” for Aircraft Designers 


Cutler-Hammer now offers the 
first line of Lever Lock Switches 
ever engineered for one hole 
mounting. Lever Lock to pre- 
vent accidental operation without 
cumbersome switch guards that 
obstruct panel visibility. One 
Hole Mounting to conserve panel 
space and provide maximum 
areas for panel markings. 

These are typical Cutler-Ham- 
mer Aircraft Switches... top- 
quality construction, expertly 
engineered. Positive snap action 
with dependable contact pressure 
in the closed position and reliably 
secure contacts in the open posi- 
tion even under the severe shock 
and vibration encountered in 
combat aircraft service. The 


What you should know about Cutler-Hammer 


Cutler-Hammer has long held the re- 
spect of the aircraft industry because 
this company has been part of the air- 
craft industry for 35 years. It has never 
been an opportunist supplier. It has 
pioneered the designs others have fol- 
lowed. It hassought to serve, not merely 
sell. It has been in the forefront of all 
cooperative activity in standardization 
and long-range planning. It has sup- 
plied complete lines of equipment, not 
merely the items of widest use and most 
profitable manufacture. Today, as for 
the decades past, Cutler-Hammer engi- 
neers are working closely with the air- 
craft industry’s leaders... thinking 
ahead, planning, designing and building 
for the future. Here is the record: 


1920 Cutler-Hammer 


designed and 


1953 


lever seal is of special silicone 
rubber, engineered to outlast the 
operational life of the switch. The 
seal is unaffected by ozone or 
sunlight, oil or water, or extreme 
temperatures, either high or low. 

Cutler-Hammer Lever Lock 
One Hole Mounting Aircraft 
Switches are available in single, 
double or four-pole constructions 
... Single or double throw, with 
or without center “‘off’’ position. 
Designed for minimum parts and 
weight. They solve many air- 
craft design problems. Be sure 
you have complete data now. 
Write or wire today. 

CUTLER-HAMMER, Inc., 
1471 St. Paul Ave., Milwaukee 1, 
Wisconsin. 


Cutler-Hammer submitted sam- 


manufactured the first line of switches 
ever created specifically for use in air- 
craft. 


1938 Cutler-Hammer designed and 
manufactured the first d-c power relays 
ever created specifically for use in air- 
craft. 


1943 Cutler-Hammer designed and 
manufactured the first a-c power relays 
ever created specifically for use in air- 
craft. 

1949 Cutler-Hammer started devel- 


opment of the first environment-free 
power relays for use in aircraft. 


ples and certified test reports on the 
first hermetically sealed power relay to 
WADC and Bu. Aer. Cutler-Hammer 
configuration was adopted as industry 
standard by ASG. 


1955 Cutler-Hammer designed and 
manufactured the first one hole mount- 
ing Lever Lock aircraft switches. 


CUTLER-HAMMER 
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70% OF THE WORLD IS A POTENTIAL BASE 
FOR YOUR NEW AIR NAVY 





Another Crusader, 
Beginning... World’s Fastest Navy Fighter, 
Leaves the Vought Flight Line 





Built to perform to tomorrow’s military aircraft standards, the Chance 
Vought F8U-1 Crusader—representing the next generation of Navy 
fighters—is in production today. 


The blazing speed of this new air superiority fighter, rated in the 
faster-than-sound class, will further improve the Navy’s ability to 
control the seas. 


Crusaders, armed with cannons and rockets, are designed to sweep 
the skies of enemy aircraft and extend the striking power of our fast- 
moving task forces. 


They are a prime example of how Vought engineering excellence 
results in weapons that help make Your New Air Navy the most 
modern mobile striking force of its kind in the world today. 


in Naval Aviati 
in ava via ion NAVAL AVIATORS CHALLENGE THE JET FRONTIER 


Write NAVCAD, Washington 25, D. C., or visit your nearest 
Naval Air Station for details on your Air Navy opportunities 


UGHAT AIRCRAFT 


INCORPORATED +: COALLAS, TEXAS 
AND BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917 
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FUEL LOAD 
LIMIT CONTROL 


for the Viscounts 





... Another |SIMMONDS Pacitron |‘‘First”’ 





Something new has been added to precision airline operation. 
PACITRON now makes provision for the use of load limit 
control, the automatic control of fuel taken aboard in accord- 
ance with flight plan requirements. Simmonds advanced elec- 
tronic fuel gaging systems are now flying as standard equip- 
ment on the new Vickers Viscounts for U. S. and Canadian Air 
Lines. PACITRON capacitance fuel gage systems were speci- 
fied to furnish these new turboprop transports with the most 
accurate method of measuring and managing fuel. 

In addition to load limit control, PACITRON can include 
these additional fuel management functions: center of gravity 
control by fuel transfer or controlled usage, level switching 
signals, totalization and telemetering for remote readings. 

Simmonds gages were also specified for measuring the 
water-methanol systems on the Vickers Viscount. In addition 
to fuel and water-methanol, Simmonds equipment has been 
successfully used for gaging engine oil, nitric acid and other 
hard-to-measure liquids. 

Simmonds continues as “first in electronic fuel gaging.” 


The Extra Engineer— When 
Pacitron fuel gage system 
provides fuel management 
os well as fuel measurement. 


5 FUEL 
QUANTITY 


40 — 


LBS x 10¢ a 
~ 









SIMMONDS 
AEROCESSORIES, INC. 


General Offices: Tarrytown, New York 


Branch Offices: Detroit, Michigan + Dayton, Ohio 
St. Lovis, Missouri + Dallas, Texas + Wichita, Kansas 
Glendale, California + Seattle, Washington 
Sele Canadian Licensee: Simmonds Aerocessories 


of Canada Limited + Montreal 
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SYNCHROS 


TO YOUR EXACT SPECIFICATIONS 


Control Transformers 
Transmitters 
Receivers 
Differentials 
Resolvers 


AVAILABLE AS 





Size 10 








Size 23 








OSTER 


TYPE SYNCHRO TYPE 


Control Transformer 3G-4055 

















Control Transformer 3G-4079 
36-4075 | 


— 





Transmitter ; 
= Receiver 3G-4059 


Differential | 36-4071 

















™ Resolver 36-4063 


| Resolver [ ‘| 36-4067 

















Control Transformer |} 2C-4105 
Bw = ew 
Transmitter HI | 2C-4125 
Transmitter ‘(| n | 


Transmitter 
—_—__—_—_—_— - + 
Control Transformer jj} 15 


= 





Transmitter 15 | 26-4025 
—— tv 
Receiver ty 1S | 26-4009 

Differential Th 15 | 26-4021 


Differential Hi 15 2G-4041 
m Resolver | 15 2G-4017 














Transmitter 12 Power 18 3H-3309 
B Differential Si 18 | 3H-3301_ 


a, Transmitter 23 3)-4222 

















Angular 
Accuracy 


Maximum 


>pread 























MANY OTHER VARIATIONS AVAILABLE. YOUR DETAILED SPEC GOVERNS: 


Angular accuracy 
Impedance 
Transformation ratio 


Consult Oster specialists on your synchro problems today. 
Come to Booth 747 at the IRE Show 


Input and output 
Phase shift 
Humidity treatment 


Fungus treatment 
Mil specs to be met 
Operating temperature range 





Other products include Actuators, Servos, AC 
Drive Motors, Servo Mechanism Assemblies, DC 
Motors, Motor-Gear-Trains, Fast Response Re- 
solvers, Servo Torque Units, Reference Generators, 


oft 


MANUFACTURING CO. 


Your Rotating Equipment Specialist 





Tachometer Generators, Motor Driven Blower 
and Fan Assemblies and Synchro Indicators. 





Avionic Division 


Racine, Wisconsin 
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During straight and level flight, 
the precision cam must provide 
maximum fuel efficiency to 
assure the maximum range. 


Immediate full power is required for split-second takeoff 
and vertical climb to extreme altitudes. The Holley three 
dimensional cam must automatically compensate for 
instantaneous changes in altitude and temperature. 


How the Holley three dimensional cam 
functions as an automatic co-pilot 


The job of the Holley Power 
Control for jet aircraft is to 
sensitively control engine power 
according to the pilot’s require- 
ments and, at the same time, 
make automatic adjustments 
for split-second variations in 
altitude, pressure and tempera- 
ture. The “‘brain center” of ad- 
vanced Holley controls is a 
three dimensional cam which is 
so contoured that it can adapt 
itself to all combinations of 
atmospheric temperature and 
pressure, from Thule to the 


Equator and from sea level to 
extreme altitudes. 

In addition to the automatic 
compensations made for the 
pilot by the three dimensional 
cam, it interprets the pilot’s 
request for changes in power. 
It’s the most important link 
between cockpit and engine. 

The three dimensional cam, 
like the power control itself, is 
designed, engineered and manu- 
factured by Holley—one of the 
world’s foremost power control 


manufacturers. 


11955 E. Nine Mile Road ° 


LEADER IN THE DESIGN, DEVELOPMENT, AND 
MANUFACTURE OF AVIATION FUEL METERING DEVICES 


During combat, the complex 
surface of the three dimensional 
cam becomes the pilot's most 
sensitive assistant by automat- 
ically compensating for changes 
in pressure and temperature. 


Typical “brain center” of a Holley aircraft engine 
control. Note the delicate machined surfaces. 
Each plays a vital role in mechanically regu- 
ating the engine under varying conditions. 


Van Dyke, Michigan 
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Guided Missile Engineers and Scientists 








BUILD YOUR FUTURE IN A PRIME 
WEAPONS SYSTEM PROJECT... 


The SM-64 Navaho Intercontinental 
Guided Missile 


North American Aviation has prime weapons system responsibility for the SM-64 NAVAHO. This missile pro- 
gram is one of our country’s largest, most important armament projects . . . a vital part of future defense 
planning . . . offering you long-term security, plus the opportunity to enrich your experience and capabilities 
in many advanced scientific and technical fields. 

North American is actively engaged in all phases of research, design, development and manufacture of 
missile airframes and the operational testing of complete missile units. For instance, more than 100 separate 
projects make-up the NAVAHO effort. Your special training and abilities can be vital to the success of one 
or more of these intellectually-demanding projects. Your advancement depends only on your ability. 

Military security prevents more adequate description of the NAVAHO and other missile studies and proposals 
in development at North American. For a fuller explanation of the opportunities open to you, please contact 


North American’s Missile Development Engineering. 


IMMEDIATE OPENINGS FOR: 
AERODYNAMICISTS INSTRUMENTATION ENGINEERS 
AEROTHERMODYNAMICISTS ENGINE SYSTEMS ENGINEERS 
FLIGHT TEST ENGINEERS STRESS & STRUCTURES ENGINEERS 
AIR FRAME DESIGNERS RELIABILITY ENGINEERS 
MECHANICAL & ELECTRICAL DESIGNERS STANDARDS ENGINEERS 
HYDRAULIC, PNEUMATIC & SERVO ENGINEERS 


Contact: Mr. D. S. Grant 
Engineering Personnel Office Dept. 91-20 AW 
12214 Lakewood Blivd., Downey, California 


NORTH AMERICAN AVIATION, INC. 





P&H Arc Welders 


SAVED $120,000 


— free report shows how 


You weld faster, better, at much lower cost with P&H to wear or get out of kilter. Read about these P&H 
welding equipment, because P&H designs and builds money-saving features, and many more in the com 
with an eye to improving your production and profit. plete, impartial report offered here. There are a lot of 


' : de: ; one atte es = 
You're assured of top quality welding from P&H ideas too, that may save you money. 


Arc Welders because the arc is easy to strike... and 

has stability with constant heat. Lowest possible 

maintenance costs are another advantage of P&H Arc H A R N l S Cc H F E G E R 
Welding equipment, since there are no moving parts MILWAUKEE 46, WISCONSIN 


I'M SMOOTH ARC SCOTTY... 
with an impartial report that 
may help you save money on your 
welding operations. 
kt’s tree... 
just send for it! 


; 


“ en _ thip id 
° feb; | 
Rn NS Ean 


SEND IN HARNISCHFEGER CORPORATION 
Welding Division 
e re) U =] eo) N 4480 West National Avenue, Milwaukee 46, Wisconsin 
Attention: W. R. Stephens, Sales Manager 
I am interested in Report No. 5402 


smeoler-. 4 Please send my copy 


FOR Name Title 


Company 


FREE Company Address 


RE PORT ! City Zone State 


i] seeeseeessseemeeneenesd 
3103 


ee 


P&H welding equipment is manufactured and sold in Canada by REGENT EQUIPMENT MANUFACTURING COMPANY LTD., 455 King Street West © Toronto, Ontario, Canada 
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Notable 


Achievem ents 


at SAL 


THE CORPORAL~—a highly accurate surface-to-surface missile is a 
supersonic vehicle of the ballistic type. The Corporal system includes, 
not only the missile, but also extensive ground handling, check out 
guidance and launching equipment. 

This missile, now in production elsewhere,can be found“on active 


service” wherever needed in the American defense pattern. 


Pioneering—a continuing responsibility 


JPL JOB OPPORTUNITIES ARE 


WAITING FOR YOU TODAY! 
In these fields 


ELECTRONICS 
ELECTRONIC RESEARCH 
SYSTEMS ANALYSIS 
ELECTRO-MECHANICAL 
INSTRUMENTATION 
INERTIAL GUIDANCE 
TELEMETERING 
PHYSICS 
PACKAGING 
MECHANICAL ENGINEERING 
AERONAUTICAL ENGINEERING 


CALTECH 





The success of the Corporal is typical of the progress in guided missile 
technology which had its beginnings at JPL in the first early rocket ex- 
periments in 1940. Since then the Laboratory has grown to occupy an 
80 acre site in the San Gabriel mountain foothills north of Pasadena and 
is staffed by the California Institute of Technology. 

In missile development, JPL maintains a broad systems responsibility. 
For example, in the Corporal program, from earliest ideas to production 
engineering — from research and development in electronic guidance, 
propulsion, structures and aerodynamics, through field problems and 
actual troop use—full technical responsibility rests with JPL engineers 
and scientists. 

Naturally, close integration with such a vital program provides excep- 
tional opportunities for original research. This coupled with the ideal 
facilities and working conditions at the “Lab” is a prime attraction for 
scientists and engineers of unusual ability. 

Expanding programs are rapidly providing new openings for quali- 
fied people. If you would enjoy the challenge of new problems in research, 
write us today outlining your interests, experience and qualifications. 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 





Fixed Composition 


RESISTORS 


VARIABLE 


Composition 


RESISTORS 


CQ. MAGNET 


Molded COUL | ‘ PERMANENT 
FORMS ih MAGNETS 


ie) 
SWITCHES 


hn FERROMAGNETIC 


CORES 
y 


a EW! RC-10 84-page Electronic Components 
Catalog gladly sent on letterhead request. 


Electronic Components Division 
STACKPOLE CARBON COMPANY 
: St. Marys, Pa. 


Canad: Canadian Stackpole itd, 550 Evans Ave., Etobicoke, Toronto 14, Ont. 





AIRCRAFT MANUFACTURE 





PROBLEM 


ANSWER 


DESCRIPTION 





All-purpose aluminum 
cleaning 


ALTREX* 


ALUMINUM CLEANING 
A nonetching, soak-tank aluminum cleaner for rapid removal of marking inks and 
soil from aluminum alloys. 





Deoxidizing aluminum 
prior to spot welding 


2487 


Room temperature deoxidizer for removing oxide films and reducing contact resist- 
ance of aluminum alloys to proper welding requirements of less than 50 microhms. 





Descaling heavily scaled 
61ST aluminum 


A.E. 


An excellent hot etch for descaling heavily-scaled 61ST aluminum. Removes scale and 
reduces contact resistance to proper welding range. 





Heavy-duty soak cleaning 


W.L.G.* 


MAGNESIUM CLEANING 
A versatile, heavy-duty soak cleaner for removing heavy oils, greases and drawing 
compounds. Phosphated to condition water—silicated for better cleaning action. 
No soap scums! 





Alkaline cleaning 


ALTREX* 


For cleaning aluminum and magnesium in the same tank. Eliminates soap scum in 
hard water. Removes most oil, drawing and stamping compounds. 





Heavy-duty soak cleaning 


W.L.G.* 


STEEL CLEANING 
A versatile, heavy-duty cleaner for removing greases, oils, and drawing compounds. 
Cleans heat-treated, oil-quenched stainless steel. 





Heavy-duty electroclean- 
ing 


°.$.* 








For cleaning steel prior to plating; removing carbon smut when used with reverse 
current; cleaning magnesium, copper, bronze, and iron castings. 





How Wyandotte's research-developed cleaning products 





Water-wash spray booths 


FLOTE 


SPRAY BOOTHS 
A new product for water-wash spray booths. Eliminates tackiness and sinking paint 
sludge. Prevents clogging and back wall buildup. 





AIRCRAFT MODIFICATION AND MAINTENANCE 





PROBLEM 


ANSWER 


DESCRIPTION 





Removing surface corro- 
sion residues 


1-2767 


ALUMINUM BRIGHTENING 
A medium-duty brightener. Removes surface corrosion residues. Brightens without 
corroding surfaces. 





Rapid removal of 
tarnish and corrosion 
from aluminum 


PHOS-IT 


A rust remover and metal conditioner for rapid removal of tarnish and corrosion 
from aluminum. Also, for preparing aluminum, iron, steel, and zinc for painting. 





Cold tank carbon remov- 
ing 


P-1075 


CARBON REMOVERS 
A nonflammable cold tank carbon remover for grease, oil, carbon deposits from jet 
and piston engine parts. Noncorrosive—excellent for stripping paint from base metals. 





Carbon removing 


SUPERSOLVE 


A cresol-soap-type carbon remover. Meets Naval Bureau of Aeronautics Specifica- 
tions. Safe on steei, plated steel, aluminum, copper, cadmium, and other aircraft metals. 





Emulsion cleaning 


AIRCRAFT EXTERIORS 
An outstanding emulsion cleaner—meets Specifications MIL-C-25174 and MIL-C-7122 
(AER)—will not craze plastics. Excellent for white paint. 





Carbon removing 


SPRAZEE* 


EXHAUST STAINS 
A heavy-duty paint stripper—excellent for removal of heavy, caked and baked-on 
carbon in the exhaust area. 





Removing exhaust stains 


No. 20 


For removal of exhaust stains. Prevents corrosion in exhaust-stained areas. For 
stubborn stains, use without diluting. 





Removing sealing com- 
pounds 


No. 2789 


INTEGRAL FUEL-TANK DESEALING 
For removing all types of sealing compounds. Especially active in removing poly- 
sulfide polymers. 





Tank spotting 


1-1953-C 


Apply by brush on spots or patches of sealing compound not removed in normal 
desealing operations. Swells sealant and breaks bond-to-metal, makes removal easy. 





Paint removing 


SPRAZEE* 


PAINT REMOVERS 
A heavy-duty, fast-acting, free-rinsing stripper. Safe on aluminum, magnesium, steel, 
and other aircraft metals. 





Paint removing 


P-1075 


Superior tank-type remover for aircraft finishes. 





Floor absorbent ( anti-slip) 


ZORBALL 








OIL AND WATER ABSORBENT 
The safest, lowest “use-cost,” all-purpose floor absorbent. Absorbs both oil and 
water without breaking down. Lasts longer, goes further. 





*Reg. U.S. Pat. Off. 





help you shorten maintenance time, reduce cleaning costs 


= 


Wyandotte offers the aircraft industry a complete 
line of specialized cleaning products. There’s a 
long list (see chart on opposite page) of these top- 
quality products, including: aluminum cleaners and 
brighteners, metal cleaners, emulsion cleaners, 
electrocleaners, carbon removers, deoxidizers, paint 


tank 


compounds. In addition, Wyandotte makes a special 


removers, desealants, and spray-booth 


line of cleaning compounds to meet government 
specifications. All of these products are backed b; 
many years of Wyandotte experience. 


_ 


ht 
Be al he a ee 


Wyandotte’s new research laborafories are the most modern 
in the industry. They house the latest in aircraft and indus- 
trial testing equipment: cleaning and plating tanks, a multi- 


yandotte 
CHEMICALS 


J. B. FORD DIVISION 


SPECIALISTS IN AIRCRAFT-CLEANING PRODUCTS 


Hn 


ae 


Seattle, Washi 


tae 


Photo: Courtesy Boeing Airplane Company, 


x 


Wyandotte service is complete— ranging from the 
operations listed at left to dishwashing, rug washing, 
and maintenance cleaning of buildings. We have 
experienced service representatives who have com- 
plete technical information on these cleaning 
operations. 

Mail the coupon today. We will gladly show you 
how to use any of our specialized cleaning com- 
pounds to your best advantage. Wyandotte Chemi- 
cals Corporation, Wyandotte, Michigan. Also Los 


Nietos, ('alifornia. Office sin Principal Cities. 


eed 


stage washer, burnishing barrels, polishing and buffing 
lathes, special equipment for working with radioactive 
tracers, and a wide variety of other equipment. 


Wyandotte Chemicals Corporation 
Dept. 2361 
Wyandotte, Michigan 


Please send more information on the following products: 


Name 
Firm 


Address 


rtaor 


i 
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Piston or jet .. single or multi- 
engine. ..trainer... interceptor, 
triphibian or tanker transport 
—Twin Coach Aircraft Division 
is probably unique among 
America’s great subcontractors 
in its ability to produce major 
assemblies for many different 
aircraft types. 

That’s because we’re aircraft 
specialists. Twin Coach Aircraft 


Division’s five plants are devoted 
exclusively to production of air- 
frame major assemblies. We 
build no other products .. .do 
no other work. 

This is important because it 
means your airframe assemblies 
are built by experienced aircraft 
specialists... men whose one aim 
is to produce to specification, on 
schedule, at the lowest possible cost. 


é = fe 


* Shape of things that come — 
from TWIN COACH ee ao anata 


Onsrud Invomill, a combination power-router and 
skin - milling machine that can remove up to 150 
cu. in. aluminum per minute, is just one of many 
hundreds of modern, high-speed machines. as-is 


’ 
— 


a 


OMPAWN 
rctagt Diivibion 
BUFFALO. N. Yu 


TWIN COACH 


Other divisions of Twin Coach Company make: 
PONY EXPRESS TRUCKS * FAGEOL GASOLINE AND PROPANE ENGINE® 


* FAGEOL-LEYLAND OIESEL ENGINES * FAGEOL AEROJET Eencine® 
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f the future 


OTHER SCOTT PRODUCTS 
isconnect @ Miniature Automatic Pressure ~ 
@ Miniature On-of Valv 


MC-3 Safety D 
Breathing Regulators 


Oxygen Pressure Reducer Combination * 
Cylinder Assemblies @ Partial Pressure Suit Systems © 
8540 Oxygen Line Flow Indicators @ Oxygen Demand 
K-S Disposable Oxygen 
Masks @ Light Aircraft Tailwheel Assemblies @ Brake 
Cylinders @ Parking Brake Valves @ Control Wheels 


and Constant-flow Masks 


A-15 L/P Portable Diluter Demand 


- 


for Oxygen Equipment 





Meee Scott Breathing equip- 
ment, now in prototype 
production, introduces a new 


otection 


luring 


concept of respiratory pr 
gers and crew « 
flight. 
with 


unaer cc 


for passer 
high altitude 


modern et 


Keeping pace 
transports now nstruc- 
tion, Scott engineering and 
research are continuously devel- 
equipment that 
the 


oping 
will be 
Jet-liners of the 
“THE SHAPE OF THINGS 
TO COME” 
Emergency Passenger Oxygen 
(illustrated), 
Stewardess Pack 
Diluter-demand Miniature Panel- 
mounting Regulators 
Miniature Reducing Regulators, 
Trigger Valve to Activate 
Emergency Oxygen System, 
Combination Oxygen outlets. 


oxygen 
standard on 
future. 


giant 


illustrated) 


Today: Scott Products are the Standard of the Industry , 


—-* e 
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A-21 Portable Positive 


Pressure Demand 








Ben 
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YOUR BEST SOURCE FOR... 


High-Altitude and Missile 
INVERTERS 


High-Temperature 
AC GENERATORS 


- 


AC Voltage Regulators 
(Magnetic Amplifier Type) 
and 


SYSTEM COMPONENTS 





bid 
gis! 


Gy 
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Special-Purpose Tubes 
featuring 
HARD GLASS TYPES 





When it comes to special-purpose electron tubes, 


or electrical power equipment of the types shown 
above, you can be sure of getting top quality from 
Bendix Red Bank. That's because we offer the 
unbeatable combination of skillful design and 
expert engineering plus quality control over every 
step of manufacture. Call on us at any time for 


recommendations. 


Write today for brochure detailing our engineer- 


High-Temperature ond 
DC GENERATORS 


DC VOLTAGE REGULATORS 


CONTROL PANELS 





ing. production and service facilities. RED BANK 
DIVISION, BENDIX AVIATION CORPORATION. EATON- 
rOWN. NEW JERSEY. 


West Coast Sales and Service: 117 &. Providencia Ave., Burbank, Calif 
Canadion Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.O 


Export Sales and Service: 
Bendix International Division, 205 E. 42nd St., New York 17, N. Y 


“Gendt 


AVIATION CORPORATION 


“Fed Genk 


DIVISION 











the sky’s no limit! 


@ Rom Air Pressure Regulator 


A... 


@ Pneumatic Conopy Release Valve 


Whatever the need for a 
precision units, INTERSTARE / 


engineers will design ie lig 
’ @ Pneumotic Anti-G Blackout Valvé 
and build them! / 








@ Pneumatic Selector Valve 


@ Pneumatic Air Valve (rotating) 


~~ 


@ Hydroulic Actuctin 
Cylinder 


sl 


@ Nike Launcher Cylinder 


“<= catch Cylinder 


@ AD-6 Navy Dive Bomber Fuselage -=.. 


@ Hydraulic By-poss Valve 





WHAT JANITROL’S 


DOING IN JETS 


If your projects involve the improvement of jet per- 
tormance—boosting power without dry loss, elimi- 
nating hot spots to achieve higher combustion rates, 
utilizing high pressure air in new applications—a call 
to Janitrol will give you a head start. Janitrol air- 
craft engineers not only bring fresh thinking to new 
combustion problems: they can supply the proven 
resources that have made Janitrol the leading builder 
of aircraft heating equipment. 

These resources represent a unique asset in other 
jet aircraft applications. Some of Janitrol’s new 
pneumatic equipment is in service on the Grumman 
F11F-1, the Republic XF-105, and the RB-66, to 
name a few. So it’s good business to check with 
Janitrol early in the design stage on any problems 
involving combustion, heat generation, heat and ait 
control, or heat transfer 


50 years experience in combustion e ginicering 


AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, COLUMBUS 16, OHIO 


DISTRICT ENGINEERING OFFICES: NEW YORK, 225 BROADWAY: WASHINGTON, D. C., 4650 EAST-WEST HIGHWAY; KANSAS CITY, 
2201 GRAND AVE.; FORT WORTH, 2509 BERRY ST.; HOLLYWOOD, CALIF., 7046 HOLLYWOOD BLVD.; COLUMBUS, OHIO, 400 DUBLIN AVE. 


56 





eccerrance Qh wus oc 
Smee eno. THE BEST Se 


PROOF Dewees OF THE EFFICIENCY, 
ee oo eg 


cconcmy Sp, or See 





ANDO LATCHES 


oS ae IS THE FACT a THAT 


EVERY MAJOR AIRCRAFT MANUFACTURER USES ADAMS-RITE 


DOOR CLOSING a DEVICES. 


ADAMS -RITE MANUFACTURING CO.. 540 W. CHEVY CHASE OR., GLENDALE 4, CALIF 


REPRESENTATIVES: EASTERN —Reciputi & Weiss, Inc., Amityville, N.Y. MIDWEST— George E. Harris & Co., 1734 N. Hillside, Wichita, Kan. Offices: St. Louis, Kansas City, Dallas. 
CANADIAN — Railway & Power Engineering Co., Montreal. Offices throughout Canada. 
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Electron optics 


In Charactron®, as shown above, the principles of 
a cathode ray tube have been refined with pinpoint 
accuracy and applied to the presentation of air- 
craft surveillance data in “SAGE” . . . the Conti- 
nental Defense System. 

The precision required in manufacture is of the 
highest order. 

Heart of the tube is a circular matrix on the face 
of which, in a 1,” square, 64 minute code charac- 
ters have been punched. The electronic beam, res- 


ponding only to processed radar data, selects thes« 
characters individually, at speeds up to 10,000 a 
second—and displays them in groups, identifying 
targets by type, speed, altitude and track number 

This new tool, the Charactron® electron opti 
tube, has many applications besides that of air 
surveillance. We’d welcome the opportunity to con- 
sider any problem of yours which this latest de 
velopment of precision work in electron optics 
might well help to solve. 


STROMBERC-CARLSON COMPANY 





A O'iviStion OF CENERAL OYNANMICS CORPORATION 


General Offices at ROCHESTER 3,N. Y. 





minute men 


WHEN SECONDS MEAN SURVIVAL, ground sup- 
port equipment of unquestionabie reliability is the 
indispensable factor. As a pioneer in all phases of 
ground support, CONSOLIDATED has developed 
units of broad application for maintaining missiles 
or piloted aircraft at a constant ready. Through 
design, development and manufacture, we have 
solved the most complex problemsof providing 
self-propelled, multi-purpose units . . for towing, 
testing, servicing and starting guided missiles and 
jet aircraft quickly, surely and under the 
most difficult operational conditions. Several of 
CONSOLIDATED’s models are now being used 
extensively by the U.S. Air Force, Navy and Marines. 


~~ 
MODEL “MaQymeoceronaras YD« A. Cc. DB. C. ELECTRIC, AND TOWING. 


aw 
4 ~~ 


IN THE EXACTING FIELD OF GROUND SUP 


MAIFD ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS 
ae 


CONSOLIDATED 


DiESEt S€LECTRIOC CORPORATION 


r 


STAMFORD. CONN, BRANCHES - DALLAS. TEX * DAYTON. OHIO + SANTA AWA CAL WASHINGTON, 0. C 





IN CANADA + CONSOLIDATED DIESEL ELECTRIC CORPORATION OTTAWA, ONT, 
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precision 


switches 














Cylindrical 











}...THEIR USE 


Environment-Free 


Environment-Proof 


Sealed 
Subminiature 


A continuous flow of 
Precision Switch developments 





anticipate aircraft design needs 


The chief function of MICRO SWITCH 
Engineering, both at the factory 
and in the field, is to be ready with 
the most dependable, most reliable 
precision switches for every aircraft 
design requirement. 


Shown here are just a few recent 
developments that designers have 
found useful in a wide variety of 
applications as components for air- 
borne equipment. Each is one of a 
“family” of switches to best meet 
specific needs. For more complete 
information get in touch with your 
nearest MICRO SWITCH branch office. 


The High Temperature Switch oper- 
ates satisfactorily in a temperature 
of from minus 50 degrees F. to plus 
1000 degrees F. It has been found 
valuable as an aircraft component 
for use in extremely hot locations 
such as close to the afterburner in 
jet engine planes. 


The Environment-Proof Switch 
shown is completely sealed and 
contains an inert gas to prevent 
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atmospheric changes or severe en- 
vironmental conditions from affect- 
ing switch operation. This switch is 
interchangeable with AN-3217-1 
and AN-3217-2. 


Cylindrical Environment Free Switch 
is a compact, completely sealed 
cylindrical shaped switch for use on 
landing gears, flaps or other ex- 
posed locations. It is equal in per- 
formance and has more versatility 
than switches several times its size 
and weight. 


The Sealed Subminiature Switch is 
the smallest, lightest weight switch 
of this type available. It is com- 
pletely sealed and designed to give 
trouble-free operation in a temper- 
ature range of from minus 65 de- 
grees F. to plus 180 degrees F, 


MICRO 





1S A PRINCIPLE OF GOOD DESIGN 


Electrical Ratings of 
switches shown 


HIGH TEMPERATURE: 


At 700°F 
5 amperes (resistive) 28 volts d-c. 


At 1000°F 
2 amperes (resistive) 28 volts d-c. 





ENVIRONMENT-PROOF: 


Rating at 28 volts d-c. 


15 amperes resistive, 10 amperes 
inductive, 5 amperes lamp load, 
10 amperes motor load. 


Rating at 115 volts a-c and d-c. 


10 amperes a-c or 1 ampere d-c 


10 amperes a-c or .5 


resistive; 
ampere d-c inductive; 6 amperes 
a-c or 1 ampere d-c lamp load, 
6 amperes a-c or 1 ampere d-c 


motor load. 





CYLINDRICAL 
ENVIRONMENT-PROOF: 


Rating at 28 volts d-c. 


INRUSH: 
24 amperes, normally closed 
and normally open. 


AT SEA LEVEL: 


4 amperes, motor and resis- 
tive; 3 amperes inductive. 


AT 100,000 FT.: 


4 amperes, motor and resis- 
tive; 2 amperes inductive. 





SEALED SUBMINIATURE: 
30 volts d-c, 3 amperes induc- 
tive, 4 amperes resistive; maxi- 
mum inrush is 15 amperes. 


SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


de, Toronto 17, Onterio @ 


FREEPORT, ILLINOIS 





enciosures... 
Plexiglas 55 


On the Cessna T-37 and on many other 


military and commercial aircraft, 
PLexicLas 55 is providing significantly 
longer service life for transparent enclos- 
ures. This grade of acrylic plastic is char- 
acterized by notably improved craze- 
resistance and a higher maximum useful 
service temperature. These advantages are 
combined with the traditional clarity, 
formability and weather-resistance of 
PLEXIGLAS—aviation’s standard transpar- 
ent material. 


The list of planes now using PLEXIGLAS 
55 includes: 


Douglas A4D, F4D-2 

Deougies DC-7, DC-68, DC-6 

Cessno 1-37 Lockheed T-338 

Convair F-102 Martin XP6M-1, B-57B 
North American FJ-4, F-100 


Boeing B-47 
Beech T-34 


We will be glad to send you detailed 
information on PLexictas 55. For the 
planes of the future, we are working to raise 
the quality of transparent plastic to an 
even higher level. 

PLEXIGLAS is a trademark, Reg. U.S. Pat. Off. and in 
other principal countries in the Western Hemisphere. 


Canadian Distributor: Crystal Glass & Plastics, Ltd., 
130 Queen's Quay at Jarvis St., Toronto, Ontario. 
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THE FAIRCHILD FLYING BOX CAR uses four Fenwal THERMOSWITCH controls in each of its eight combustion heaters for Lead Edge De-icing. Two 
of the THERMOSWITCH Heater Controls are set at 410°F for cycling and two are set at 490°F for over-heat protection. These Fenwal controls are 
located just outside the end of the heater in the pipe that connects the heater with the duct. 


FENWAL HEATER AND VENTILATING CONTROLS ASSURE 
FLYING SAFETY AND COMFORT 


whe 


In many of America’s leading aircraft, safety and comfort 
ire assured by Fenwal Heater and Ventilating Controls. 
These dependable Fenwal units are built to withstand the 
extremely high temperatures of modern aircraft under 
widely varying conditions ot atmosphere, vibration and 
shock in accordance with applicable military and govern- 
ment spe¢ ications, 


THE GLOBE-GIRDLING DOUGLAS DC-7 assures its passengers a safe, 
comfortable ride with Fenwal THermMoswitcH® Heater Controls 
| controls maintain a steady, comfortable temperature in pas- 
ind crew cabins. The anti-icing heater of the DC-7 is equipped 
ind secondary cycling and over-heat THERMOSWITCH 
ite-of-rise THERMOSWITCH units are located in the duct 

nun heater 


GET FENWAL HEATER CONTROL DEVICES. There are Fenwal units 
for all types of aircraft. The outer shell is the temperature sensitive 
element that actuates internal contacts the instant surrounding air 
~ reaches the set point. Write for complete data to Fenwal Inc., Aviation 

Products Division, 123 Pleasant Street, Ashland, Massachusetts. 

THE NEW CONVAIR 440 “METROPOLITAN” depends upon Fenwal 

THERMOSWITCH Heater Control devices as cycling thermostats and 

over-heat controls on its cockpit heater and in the exhaust augmentor Controls Tem pera ture 

control vanes. Highly resistant to shock and vibration, compact Fenwal 

THERMOSWITCH units meet the vigorous temperature ¢ ontrol require- ee Precisely 

ments that this plane encounters over its serviced routes throughout 

the world. 





FISCAL YEAR ENDING JUNE 30 


1950 


$38 688 38 


3 


BACKLOG 


TAL PERSONNEL 


ENGINEERS 


@ virtually doubled 


1955 


THE TREND !S UP! 


M.A.C. has enjoyed a phenomenal growth during 
the past six years—and—the trend is still upward. 
We invite you to join us and grow with us. 


New contracts have created four additional, complete 


project organizations in our Engineering Divisions 
within the past year. Many positions 
of technical leadership are still available. 


Needed now are experienced engineers in: 

DESIGN + AERODYNAMICS + AIR LOADS 
STRUCTURES + CONTROL DYNAMICS (Flutter & Vibration) 
MISSILE FLIGHT TEST—Dept. Head 

MISSILE AEROELASTICITY & FLUTTER—Dept. Head 


To secure our Annual Report and additional information write: 


TECHNICAL PLACEMENT SUPERVISOR 
P.O. Box 516 + St. Louis 3, Missouri 
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Champion-equipped F-100C Super Sabre 
sets supersonic speed record...822 mph! 


Air Force Officer pilots North American jet to new world speed mark 


Flashing through the sky eight miles above California’s 
Mojave Desert, an Air Force North American F-100C Super 
Sabre streaked to a new official world’s speed record .. . a 
supersonic 822.135 miles per hour. The pilot twice guided the 
speeding ship over the 11-mile course . . . once at 773.644 mph, 
and once at an astounding 870.627 mph, for an average speed 
of 822.135 mph . . . bettering the previous record by more 
than 70 miles per hour! 


The speedy Super Sabres are powered by Pratt & Whitney 
J-57 turbojet engines delivering over 10,000 pounds thrust 
Champion Jet Igniters are original equipment on these 
engines, as on most leading jets. Champion dependability is 
important in jet engines, for in case of a “‘flame-out’’ the 
jet igniters must refire the fuel—quickly! Because Champion 
has an outstanding record for producing a dependable, 
This electronic timer, High - altitude scanner quality product, leading manufacturers choose Champion to 
used to clock the rec- with telescopic view- fire the flame that sends their jets flashing through the sky 
ord run, measures time finder, specially de ' . 
pre FEE pat _—, 1 i soos Figg Dependability is equally important in piston engines And 
for the most dependable spark plugs you can buy for aircraft 
or auto, get full-firing, long-lasting Champions. 


ALWAYS DEPENDABLE 


CHAM PION 


SPARK PLUGS 


CHAMPION SPARK PLUG COMPANY « TOLEDO 





Are You One of the 728 Engineers Who Needs This 


New Variable Delivery [7 P A777 POWER. 


HYDRAULIC PUMP 


in This New Series 


f 65W 


/STRATOPOWER’ 


HYDRAULIC PUMPS 
Answers Many of Your Demands for... 


\\ The quiet efficiency of this new 65W Series of STRATO- LIGHTER WEIGHT 


“ POWER Variable Delivery Pumps excites the interest of 
design and project engineers because this efficiency spells & 


better performance. 
Pe SMALLER ENVELOPE 


Again, STRATOPOWER has come forward with a signifi- 
cant development in hydraulic equipment, geared to your 
advanced thinking. Compacted into a smaller envelope, 
and with a remarkably low weight/horsepower ratio, 
STRATOPOWER 65W Pumps operate at system pressures 
to 3000 psi and the smaller sizes at 10,000 rpm continuous 
speed! 


Whether your project concerns jet propelled aircraft, 
rockets or guided missiles, consider STRATOPOWER 
Hydraulic Pumps as the heart of your Hydraulic system. 


* 
HIGHER ALTITUDES 


WATERTOWN owvwvision ® 


THE NEW YORK AIR BRAKE —-~—(f) HIGHER TEMPERATURES 
STARBUCK AVENUE ° WATERTOWN: N.Y. ’ 





INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. ¥. 








"When I want cable 


that's priced right, 


j 


be 





2» 








I call 


P Packard Electric!" 


a a | ;" 


' 


Huge production gives important advantages to bulk cable customers of Packard Electric 


You don't have to sacrifice a thing or 
compromise rigid aviation safety stand- 
ards to get cable at a price that is right. 


From pre-World-War-l times, through 
the tremendously accelerated defense 
production schedules to the present, 
Packard Electric has always made uni- 
form high-quality aviation cable avail- 
able to airframe and engine manufac- 
turers. Many times our engineers have 
worked closely with leading aviation 
firms to develop new cable to meet the 


ever-rising standards of the industry. 


Offices in Detroit, Chicago, and Oakland, California + 


The resultant know-how has given us the 
ability to insure uniform high-quality 
cable production at relatively low cost. 
Our huge production capacity tops 
7,000,000 feet of cable a day and is 
the biggest in the aircraft cable manv- 
facturing industry. This volume makes 
possible additional advantages to bulk- 
cable customers without a reduction in 
quality standards. 


Yes, the right price has to include uni- 
form high quality, advanced cable 
engineering and dependable delivery 


... all available when you take advan- 
tage of Packard's years of experience 
in aviation cable manufacture backed 
by the industry's most extensive and 
modern production facilities. 


Packard Electric Division 
General Motors, Warren, Ohio 


Aviation, Automotive and Appliance Wiring 














both as a concept and as a practical reality 


Guidance grows constantly 
under the expanded long range missile program at Patrick AFB Missile Test Center. 


With a flight path aiming down the entire length of the 


West Indian Island chain into thousands of miles of open sea beyond, 
this installation provides at once distance and the essential oppor 
Here, too, is 


tunity for 


constant observation and control every step of the way 
the proposed launching site for the first U.S. experimental satellites. 
hing sites and at every one of 


Naturally, Reeves is proud of the fact that at the laur 
on points, our Precision Radar 


the “way station’ control and observat 
Instrumentation Systems and Equipment play their part in this unique installation 
s 


Reeves’ impressive background of experience as a pioneer in the fields 


of missile and aircraft guidance, precision instrumentation, radar, gunfire control, 
servo-mechanisms and computer systems of every type, equips our engineers 
to work well with those who are reaching beyond today's hori 


INSTRUMENT CORPORATION 


Cerporation of America 


New York 28, N.Y. 


REEVES 


A Subsidiary of Dynamics 


215 East 9ist St., 
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@ AIRPOWER FORECAST 


Aviation Faces Changes in 1996 


The aviation industry will take in gross 
revenues of over $10 billion during 1956. 
The military market for aircraft, missiles, 
avionics and supporting equipment will con- 
tinue at about the $8.5 billion level it has 
maintained for the past three years. Major 
trend in the military market is the emer- 
gence of the missile branch of the industry 
into a billion dollar market during 1956 
with strong prospects for increasing growth 
during the next 10 years. 

Airline revenues will reach about $1.5 
billion during this year, while commercial 
aircraft and helicopter sales will be close to 
$400 million 

Profits for the airframe, missile and avi- 
onics manufacturers will remain close to the 
1955 level. But there will be increasing 
divergence between the fortunes of individ- 
ual firms as the military services emphasize 
purchasing from proved performers in their 
development policies. 


procurement and 


Competition for military business will get stiffer 
and the more successful firms in technical develop- 
ment will get a larger share of the market. Firms 
technical 
records are spotty can look for real trouble in 
maintaining their military market. Problem of 
for profits accruing from 


whose development and production 


renegotiation policy 
military business remains unsettled and will affect 
the profits picture for individual firms. 


TRANSPORT SALES TO RISE 


AIRLINES WILL INCREASE their aggregate net income 
during 1956 but many airline managements will 
he fighting a tough battle against rising operating 
costs. This is particularly true for airlines 
awarded large new route mileage during 1955. 
Their net income picture will be influenced by 
heavy development expense, but the long term 
picture has greatly improved as a result of the 
additional routes. 
Commercial transport sales will continue to 
rise during 1956 as the competitive situation 


forces more airlines to face their gas turbine re- 
equipment problems much earlier than antici- 
pated. 

Manufacturers of utility 
their best year in history, with sales expected to 


aircraft will enjoy 


top $100 million as business flying continues 
lo expand. The helicopter industry faces tech- 
nical growing pains that must be eased before 
renewed military and commercial enthusiasm can 
be anticipated. In addition still tee hnical compe- 
tition trom improved surlace transport and the 
short and vertical takeoff and landing develop- 
ments in aviation introduce complicating factors 
in the helicopter’s future. 

This vear will be marked by 
changes in the role of military airpower and the 


fundamental 
shape of national air policy. These changes will 
he reflected in intense public debate and increased 
technical competition within the aviation industry. 
These trends will be characteristic of the era of 
the atomic deadlock that has just begun. 


NO ATOMIC MONOPOLY 


rHis YEAR began with the end of the United States’ 


monopoly in atomic and hydrogen weapons and 
in an intercontinental delivery system for these 


weapons. There is no longer any serious doubt 
in responsible Government circles that the  tre- 
mendous research, development and production 
drive of Russian aviation during the past five 
vears has produced atomic and hydrogen weapons 
and at least one intercontinental delivery system 

the Bear turboprop bomber. first deseribed in 
AviATION WEEK on Feb. 15, 1954 (p. 12), which 
USAF now concedes has intercontinental-range. 

Soviet leaders have made clear their intentions 
of developing other delivery systems for these 
weapons of area devastation. They already have 
a larger long-range jet bomber force than Stra- 
Air Command and are testing a_ ballistic 
missile of 900 miles range—about 700 miles 
farther than any ballistic missile vet fired by the 
United States. 

It is clear that both the United States and the 
Soviet Union now have the power to blast each 
other’s heartlands with weapons of unprecedented 
During this period when 


tegic 


speed and violence. 
the opposing striking forces are about equal ol 
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“We may have already arrived at a state of deadlock in which atomic wea- 
pons themselves impose a peace upon mankind that may well prove to be 
more reliable than the states of peace the world has tried to achieve in 


“In ali of this there is a paradox, one that | hope will save civilization. It is 
as long as both sides have these terrible weapons and the means of delivering 
them there is no way for one side to initiate total war without disaster 
to itself. No matter which side decided to start total war, destruction would 
be so tremendous and so general that no one could dream of victory.” 
—Donald A. Quarles 


Secretary of the Air Force 





enjoy no wide, significant superiority over one 


another, paradoxically the prospects for world 


peace appear good. Neither majo power would 
attempt to use its nuclear striking force on the 
other as long as its opponent possessed the power 


to retaliate in kind. 
SIGNIFICANCE OF DEADLOCK 


AVIATION INDUSTRY the significance of 
lies in two of its 


FOR THI 
the era of atomic deadlock 
dominant facets: 
* Military airpower forces must be created and 
maintained in a state of instant combat readiness. 
For in an atomic war the critical phase will be 
fought within the first few days with the forces 
already in being. 
* Technological development of new and su- 
perior aerial delivery systems must be pushed at 
an unprecedented pace to gain a clear-cut and sig- 
nificant superiority over any potential enemy. 
Rise of Russian airpower at a rate much fastet 
than anticipated by any Pentagon or White House 
policy maker has forced a basic re-evaluation of 
the American airpower policy. The “steady 
level” philosophy that guided airpower policy 
during the first three years of the Eisenhowet 
Administration is no longer adequate in the face 
of the challenge now being offered by the Soviet 
airpower, particularly in its rate of development. 


SOVIET CHALLENGE 


GEN. NATHAN F. TWINING. USAF Chief of Staff. 
has made it clear in testimony before the Senate 
Armed both USAF 


gr ae age : 
and the Russian air force maintain their current 


Services Committee that if 


rates of progress, the Soviets will seize the lead 
This makes it 


accelerate 


two or three years. 
American airpowet 


in another 
mandatory that 
its pace to maintain and increase its margin of 
superiority over its toughest competitor. 
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To accomplish this will take major changes in 
current airpower policy. The goals of any new air- 
powel policy developed to meet adequately the 
Russian challenge should include: 

*Faster modernization rate for the key air- 
power forces in being such as Air Defense Com- 
mand and Strategic Air Command. Priority must 
he assigned for new equipment for these vital 
commands. 

*Faster and broader research and develop- 
ment program that will permit full and rapid 
exploitation of all the new scientific possibilities 
that are appearing on the technical horizon. 

* Fundamental changes in the organization and 
command of our total airpower resources. 
*Creation of mobile, tactical ait 
forces that can handle the fringe tvpe wars that 
are likely to spring up on the frontiers between 
the Communist bloe and the Free World. 


versatile 


CIVIL AIRLINE PROGRESS 


Purchase of more than $1 billion worth of 
American turbojet transports by airlines of the 
world during the past six months has insured this 
country’s continued leadership on the interna- 
tional commercial airways. 

This year will see the first major steps in re- 
organizing the airways, airports, sales and main- 
tenance philosophies of commercial aviation to 
meet jet age requirements. The commercial market 
for jet age supporting equipment will begin to 
develop strongly during 1956. Airport construc- 
tion will continue to increase. 

During 1956 the United States will continue 
to widen the margin of its world leadership in 
commercial aviation but will face the necessity 
of making major policy revisions in its military 
airpower program if it is to maintain and increase 
its present slim margin of superiority. 


—ROBERT HOTZ 
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USAF Fights to 


By Claude Witze 


U.S. Air Force today is deep in a fight for technological survival. 

Victory is essential if America is to continue to hold the airpower 
necessary in this age of the Atomic Deadlock. 

In this battle, USAF faces the dangerous combination of unbelievable 
progress in Russia and something bordering on complacency at home. ‘There 
are suspicions here that the complacency is politically inspired. 


So far as the aircraft industry is con- 
cerned, recent months have brought 
two outstanding reactions to this situa- 
tion: 

e USAF’s increasing emphasis on faster 
development. Russia has shown her- 
sclf to be one to three years faster than 
we in the development of complex 
weapons such as long-range bombers. 

e USAF’s increasing emphasis on in- 
dustry performance. Quality and sched- 
ules must be maintained, says the Air 
Materiel] Command. 

here are other pressures coming out 
of USAF headquarters. Industry is 
urged to put more of its own money 
into research and development, for ex- 
ample. Manufacturers who take this 
advice are promised their reward in 
production contracts. 

On the other hand, when USAF pays 
development costs through a special 


78 


contract it feels free to give the produc- 
tion job to any capable manufacturer. 


USAF’s Awareness 


Seriousness of the technological race 
with the Russians is clear to USAF at 
il] operational, procurement and com- 
mand levels. 

The Air Force does not put the bur- 
den of winning this race on the aircraft 
industry alone. USAF’s partnership 
with the aircraft industry is one that 
has worked well in the past and must 
work in the future. There is strong 
determination on both sides that this 
will be the case. 

But, in 1956, there must be strong 
and fast action at a basic level before 
the team can produce. 

It is a paradox that this action is 
not forthcoming and is bogged down 


Offset Russian Progress 


in a government of businessmen. On 
top of the usual complications—basic 
research, development, checks and more 
checks, test flights, design changes, de- 
bates in Congress—there now pears 
the budgetary consideration in a new 
political connotation. 


Russian Drive 


Dr. James R. Killian, president of 
\assachusetts Institute of ‘Technology, 
savs that the Russians are driving so 
hard that they are willing, “in certain 
ficlds of critical importance, to let the 
scientists, rather than the budget 
officers, determine how much money 
will be spent and for what purpose. 
Ihe kind of crash programs we had 
in wartime they scem to have now, at 
least in a limited number of fields.” 

Vhe limited number of fields include 
the intermediate-range and intercon- 
tinental ballistic missiles. It is equally 
well known that USAF’s leading scien- 
tists, civilian and militarv, feel strongly 
it is with funds put into research and 
development that the technological race 
must be won. 

With the budget for Fiscal 1957 
now before Congress, the question of 
whether scientists or budget officers will 
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BOEING RB-47K 


wr 


McDONNELL F-101A ARMED WITH HUGHES’ FALCON AIR-TO-AIR MISSILES 


determine America’s fate has become of — tradition of the aircraft industry B-52, if we are to maintain retaliator 

primary imp rtancc It surpasses the Lhe plans for Fiscal 1957 call for powc! 

usual question of how many airplanes ibout 1,900 new USAF aircraft. Sub Yet the B-52 is not in_ high-gear 

we will buy in Fiscal 1957, how many tract the normal attrition and you will | production. By USAF’s own admission, 

bases we will build and how well we find USAF will need hundreds more it will be several vears before the big 

will support USAF’s operational needs than this if it is to maintain and mod ject has replaced the older Convair 
crnize its fleet B-36 in operational units Ihe first 


Defense Answers 


This is only one of the points where replacements will start this spring 

[hese questions are casily answered, Sovict progress becomes a factor in It is highly significant that the 
though not entirely to the satisfac the constantly changing formula by United States enters the second atom 
tion of airpower proponents, by D« which USAF judges its needs. There is decade in a state of doubt about its 
fense Department officials. We have strong evidence that the Reds have continuing ability to deliver nuclear 
127 wings in the Air Force, will have igain outstepped our estimates of their weapons. Top scientists are convinced 
. 131 by the end of next June and are capability and have an intermediate that Russia may have an intercontinental 
promised 137 wings by June 30, 1957, range missile in or close to production ballistic missile before we do. Russia’s 
the official goal yroject is 10 vears old—as old as the 
USAF materiel deliveries will stay Dependence on B-52 - at bomb. We have sound advice 
in the S6-to-$7-billion-a-vear bracket This new threat to our bases over from experts who have scen Russian 
for the next several years. Weapon svs seas reduces the value of the B-47 _ industrial facilities that the Reds are 
tems are getting more complex and medium bomber as a member of Unck idept at turning ideas into hardwar 
more expensive, so fewer units will be Sam’s deterrent combination. It up When a project has urgency, the 
delivered while the Administration grades our dependence on that an put all of the best into it, stint on 


strives to eliminate the feast-or-famine  craft’s big brother, the newer Boeing neither manpower or money, and come 
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Major USAF Commands 


Air Defense Command 
Ent AFB, Colorado 


Air Materiel Command 
Wright-Patterson AFB, Ohio 


Air Proving Ground Command 
Eglin AFB, Florida 


Air University 
Maxwell AFB, Alabama 


Air Training Command 
Scott AFB, Illinois 


Air Research and Development Command 
Baltimore, Md 


Headquarters Command 
Bolling AFB, Washington, D. C. 


Continental Air Command 
Mitchel AFB, New York 


Strategic Air Command 
Offutt AFB, Nebraska 


Tactical Air Command 
Langley AFB, Virginia 


Military Air Transport Service 
Andrews AFB, Md 


Alaskan Air Command 
Elmendorf AFB 


Caribbean Air Command 
Albrook AFB, C 


Far East Air Force 
Tokyo 

Pacific Air Force 
Hickam AFB, Honolulu 


Northeast Air Command 
Pepperrell AFB, N. F. 


USAF Europe 
Wiesbaden, Germany 


USAF Security Service 
Kelly AFB, Texas 








out with a product that is competitive 
with the best we can do 


Russian Follow-Through 


It has been suggested that Russia’s 
greatest secret weapon may be its rapid 
and consistent follow-through from 
idea to practice 

Our intercontinental ballistic missile 
never has been out of conventional 
channels. ‘There have been committec 
studies and coordination meetings, and 
an infinite amount of time spent wad 
ing through peacetime administrative 
channels. One top executive working 
on the project told Aviation Week 
that even the shortage of skilled engi 
necrs paled to insignificance as a 
stumbling block when compared with 
the time lost getting people to mak 
decisions 

lhese problems in the research and 
development field are not confined to 
the intercontinental ballistic missile or 
even to the missile family. Thev are 
hampering USAF today on a_ wid 
front. ‘The most important policy 
modifications of the past vear have 
been attempts to help solve them 


Challenge to Industry 


USAF still presents the greatest chal 
lenge ever hurled at private industry by 
a government. In fact, its challenge has 
grown greater in the latter half of 1955 
with these stern, sensible decisions 
¢ Preliminary design studies have been 
eliminated. An aircraft manufacturer's 
past performance, know-how and avail- 
ability are the criteria under which he 
can become one of the small number 
invited to design a weapon system and 
build a mockup. 

e Contractors now face the threat of 
profit penalties if they fail to meet per- 
formance specifications and delivery 
schedules. AMC will consider the risk 
assumed and relate price to the con- 
tractor’s effort in the field of develop 
ment. It will not permit a firm using 
government-furnished facilities to have 
1 competitive advantage. 

e Air Research and Development Com- 
mand is lifting the wraps of secrecy 
from its Technical Program Planning 
Documents for a selected list of con 
tractors. Aim of the ARDC program, 
which includes meetings at which con- 
tractors can get first-hand information 
ibout USAF development problems, is 
to encourage enterprise by disclosing 
more about the problems. 

e Evaluation of combat effectiveness of 
new weapons has been speeded. In 
what amounts to an admission that 
USAF itself may at times resist change, 
a new regulation was necessary to force 
adoption of new practices and pro- 
cedures so that the full value of mis- 
siles, for example, could be realized. 
Strategic, Tactical and Air Defense 
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USAF Planes on Hand 





As of Jan. in the year below 


Combat 


Trainer Communications 





* Includes 16,000 in active inventory and 4,000 inactive. 
** Includes 16,500 active and 4,000 inactive. 
*** Includes 17,700 active and 4,600 inactive. 
SOURCE: USA 











Commands were ordered to sect up 
operational units and speed integration 
if new weapons into the USAF family. 

Most important changes, from the 
standpoint of the technological race 
with Russia, probably have been in 
ARDC. Further improvements will be 
made in 1956. In addition to 
restrictions on circulation of the ‘Vech- 
nical Program Planning Documents, 
the Baltimore command is handing out 
its previously secret System Require- 
ments on a selective basis. 


easing 


Secrecy an Impediment 


This effort 
fully best brains availabl 
American aircraft industn 

There has been a good deal of criti 
cism that a security policy which main 


ims to capitalize more 


on the in the 


tains secrecy so strict that even Amcrica’s 
top acronautical engineers do not know 
the facts of life is a gross error. Secrecy 
impedes progress when there is no free 
exchange of ideas and developments 
imong people vested with responsibility 
for more ideas and developments. 

\RDC’s approach, forced on USAI 
by the speed with which the Russians 
turn ideas into hardware, is to handpick 
1 few highly qualified contractors and 
take them into its They 
will be kept fully posted not only on 
the state of the art but also on the 
details of USAP’s war planning, in- 
ventory and requirements 

Performance in the areca of develop 
ment clearly is becoming the standard 
on which USAF will judge industn 
ARDC’s commander, Lt. Gen. Thomas 


confidence 


S. Power, savs we can meet the chal 
lenge of the fast-moving Russians only 
by putting our effort into “big jumps” 
ind he has reorganized his own com- 


mand to facilitate this approach. 


Phase | Contracts 


Second in importance to the new 
look at ARDC Is the climination ot pre 
liminary design studics in weapon sys- 
tems procurement. Phase | contracts 
with a small number of hand-picked air- 
craft companics arc substituted 

This policy got off the ground with 
the award of such contracts for a long- 
range interceptor to North American 
\viation, Northrop Aircraft and Lock- 
heed Aircraft Corp. Similar contracts 
for a fighter-bomber were given to 
Republic Aviation and North Ameri- 
can. Glenn L. Martin and the Douglas 
Aircraft Corp. will work on a new tacti- 
cal bomber. 

The aim is to reduce sharply the tra- 
ditional five-to-eight-vear development 
corollary heavy savings in 
ind money. No 


con- 


evele, with 
engineering manpower 
longer will a sizable number of 
tractors spend millions of dollars pro 
ducing paper and be left with no de- 
velopment or production contract 


Subcontractors Safe 


So far, there have been no loud 
scrcams from less fortunate companies 
who were not tapped for projects. There 
is concern in the industry that the plan 
can lead to abuses, that an unfavored 
company may have a priceless idea that 
is ignored and that the plan is “a step 
toward Socialism.” 

It is important to point out that the 
studies presum- 


climination of design 


NORTH AMERICAN F-100s 





BELL X-2 


ibly will have no great effect on USAT 
subcontractors. If anything, it will 
make the selling job easier for com 
petent manufacturers. Meanwhile their 
importance to the Ait fully 
vouchsafed by AMC 

Criticism of prime contractors for 
invading the realm of their suppliers, 
manufacturing from 
tronic black armament 


l’orce is 


elec- 
and 


evervthing 
boxes to 


REPUBLIC F-84F 


helicopter rotor blades, continues and 

from AMC 
Despite this 
1¢ trend has not turned in many areas 
At the operat nal level, USAF’s 
tenderest point again is related to th 
In the past vear lack of funds 
has been blamed for the virtual ground 
ing of some of ‘Tactical Air Command’s 
fighter planes. Som« 


1 


has brought stern rebuk« 


ind US \l 


+] 


headquarters 


budget 


reports place the 


USAF Aircraft on Order 


Aircraft 


Type Popular Name Manufacturer 


Bombers 


R-66B 
RB-666 


Fighters 


F-100C 

F-100D 

F-101A Voodoo 
F-102A None 
rF-102A 

F-11044 

F-105B 

F-107A 


Transports 


KC-97G 
C-121¢ 
| RC-121D 
(-130A 
¢-131D 
(-133A 
KC-135A 
(-123B 


Trainers 


g Star 





Helicopter 


H-21D W orkhors« 





third of the 
case of the new 
100, the correct 


gh as 35 


centage as high as 
cuitire for In the 
North American | 


hgure mav be as hi 


Skill Problem 


Basically, ‘TAC’s problem is 
kill. The newer interceptors, such as 
the b-100 are 
nasterpi cs 
cftort unheard 
As fast a LAC 


necessary degre 


pc! onc 


onc of 
complicated avionic 
requiring a 
of onl 
trains personnel to the 
of skill, there are 
in the higher priority 
tegic Air Command to which the 
be called 

Lhe | 100 1 
it hom«e 
interceptor must await 
come of Phase I contracts awarded last 
August. Meanwhile, USAF is 
head with plans for a larger version of 
the McDonnell F-101 Voodoo 

Ihe Strategic Air Command 
month celebrates its 10th 
At almost the same time it 
the long proc 
midable ( 1 
] 
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posts 
stra 


cali 


ibroad and 


the I-S6 in 
\ new long 
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rep] icing 


units ind abroad 
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rong 
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Meanwhil 
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im 
\ timc 

the Boeing B-47 medium 
ict become SAC’s most 
prohcicnt weapon 
SAC toda has 
vv bombers, 24 
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Onnatssancc 


svstcem 
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Tne dium 
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WMC! 


wings 
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] 
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mainder are rr 
in SAC bv June 30, 

Another ritical 
USAT 


bases designed to mect the geogr iphic i] 


wings The re 
There will 
1957 
facing 
network of ai 


SIX ire 


be 54 Wings 
problem 
s building a new 
ilitic needs of the 
USAF bases 


nd fa 
Most 


itomic age 


ilready in existence 
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mamtcnance 
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do 


r¢ quil 
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training ficlds 
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crational 

hirst problem 
bombers of Strategic 
the primar 
sion, it 1s 


we're 


ind not mect many 


ror on 


1 nts 
Wicint i 


itomic age 
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. dispersal 
Air ¢ 
target of an 


USAI 


bombers as widely disper 


ommand as 
C1i¢ 


mv agg! 
thes 
possibl 


difficult 


» Wipe 


es 
policy to have 
ed is 
in order to make it extremelh 
if not impossible for an enemy t 
out this retaliatory striking forc« 

SAC two 
three combat wings on a singk 
Its 


persed at threc separate bases 


now has ind sometimes 
urfield 
wing dis 
This will 
iddition 
for SAC 


must be 


goal is to have a single 


require more new bases In 


operational bases—whether 
x Air Defense 


equipped with underground fucl stor 


Command 


ge facilities and other protective facili 
ittack 


omm ind 


tics against atomic 

Air Defense C 
cxtremel 
gainst the 
nist bombers 


ind th¢ 


+] 
thie 


has ill 


now 
low operational ipabilits 
f Commu 
such as the turboprop Beat 
turbojct Bison. ADC now ha 
ingle-seater F-S6D and two scater 
Northrop | 89 and Lockheed F-94C a 
tandard all-weather int \ll 
of these fighters lack sufficient altitude 
capability to cope with the new Soviet 
ADC will begin to get the 
Convair F-102A all-weather fighters this 
summer. New weapons such as_ the 
IHlughes Falcon the Douglas Ding 
Dong atomic warhead missile will 
prove ADC’s kill capability 


rent unguided rocket 


TAC Transport 
In the transport 


tinued to prove its 


new gencration 


( ptors 


bombers 


ind 
im 
over its cul 


irmament 


field, TAC 


capability on the 


con 


BOEING YC-97Js WITH 


The following military airpower force 
levels are scheduled to be reached by 
the end of Fiscal 1957: 


USAF—137 wings including 126 combat 
wings plus 11 troop carrier wings. 


NAVY—17 carrier air groups 
31 anti-submarine squadrons 
3 Marine air wings 


ARMY—2,954 aircraft 


U. S. Plane Inventory 


USAF . 
ARMY 


(End of fiscal year) 

1956 8=—. 1957 
26429 26,736 
12,548 | 


“eee ene tener 


TOTAL ee ‘42,511 43,266 
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Navy’s 1956 Hopes: 


End 


By Cecil Brownlow 


Within the circle of debate—and often fear—over the relative merits 
of U.S. and Soviet airpower, the U.S. Navy presents a picture of almost 


startling, and desperately needed, improvement. 


After a frustrating era of 


funds’ restrictions and the resultant technical starvation, 1956 should be a 
bumper year—one in which the Navy will receive aircraft and missiles that 
are good enough, carriers that are sturdy cnough, for it to carry out its 
assigned role as a “big stick” in the age of atomic deadlock. 


now, and even before the 
knowledge of Russia’s technological 
breakthroughs (AW May 23, p. 12), 
the Navy's “stick” has been relatively 
hollow; the retaliation 


Until 


power of Was 


GOODYEAR ZPG.2W 


84 


there, but the question of its effective- 


ness was something clse again. The 


most glaring example of weakness came 
during the Korean war, where the Navy 


DOUGLAS A4D-1 


of Frustration, 


fight its battles with 


hand-me-down 


was forced to 
W orld WW il I] 

Ihe Wal did 
thie rescarch-and-development 


serve, however, to re- 
open 


tunds spigot. 


The Tide Turning 


The results are now coming off the 
line, and the Navy feels that its crop 
of new ject aircraft and new or modified 
carriers will give it the strength needed 
to deliver atomic retaliation from widely 
dispersed, relatively secure task forces 
and/or by long-range jet bombers 
Things look good,” one Navy offi- 
cial said recently, “but they were look- 
ing awfully bad before they looked 
good.” ‘The new planes, which will fin- 
lly take the propeller from the Navy's 
front-line aircraft, include 
e Chance Vought Aircraft’s F8U Cro- 
sader, a 1,000-mph.-plus fighter with 
Now entering the pro 
duction stage, the Pratt & Whitney 
J57-powered Crusader is expected to be- 
come operational sometime next year. 
© Douglas A3D Skywarrior 600-mph. at- 
tack plane. Powered by twin P&W J57 
turbojet engines, the A3D is currently 
being introduced into the fleet as a re- 
placement for North American’s pro- 
peller-driven AJ-2 Savage. 
e Douglas A4D Skyhawk. Smallest and 
lightest U.S. jet combat plane but with 
the capability of carrying nuclear weap- 
ons, the Skyhawk will begin fleet evalu- 


great promisc 
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LOCKHEED WV-2 


Better Air Arm 


tion trials this month. Bureau of Aero- 
vautics’ Aircraft Division planners ex- 
ect it to reach the fleet before the 
ears end. Powerplant is a Curtiss- 
Wright J65 

e North American FJ-4 Fury. An im- 
proved version of the FJ-3, the FJ4 
will go into the flect within the next 
few months. It is powered by an ad- 
vanced Wright J65. McDONNELL F3H-2N 
e Douglas F4D Skyray. Hampered in 
its early stages by engine difficulties DOUGLAS A3D-1 
nd development delays, the J57-pow- 
cred F4D will soon enter the fleet 

e Martin P6M long-range jet bomber. 
Despite the crash of the SeaMaster pro- 
totvpe, the Navy has high hopes for 
this long-range bomber which, with the 
d of tanker submarines or ships, could 
operate effectively against almost any 
target within the Sino-Soviet orbit. A 
modified version of the P6M is being 
considered as a test bed in Navy experi- 
ments on nuclear-powered aircraft en- 
gines. Power for the prototvpes is 
supplied by four Allison J71s but pro- 
duction versions will carry P&W J75s. 
e McDonnell F3H-2N. Younger, more 
powerful brother of the ill-fated F3H-1, 
the f3H-2N is powered by a 10,000-Ib.- 
thrust J71. The F3H-1 carried a 7,200- 
lb.-thrust Westinghouse J40. 

e Convair R3Y-2 Tradewind turboprop 
tanker-transport. Powered by four Alli- 
son T40 engines that turn contra-rotat- 
ing propellers, the 82-ton, bow-loading 





NORTH AMERICAN FJ-4 


Tradewind can attain speeds of almost 
400 mph. Convair has completed its 
contract for 11 of the 
deliveries will begin this spring 

Grumman's F11F-1, the Navy's first 
area-ruled fighter and one plagued with 
engine difficulties in its carlv days, is 
still in the development stage. It will 
reach the fleet next vear, along with 
Grumman’s F9F-ST, trainer version of 
the F9F. 


‘Buddy System’ 


Another — technique 
reach the fleet this vear, 
in some respects 1s ilmost as important 
to the Navy as its new aircraft, is the 
inflight-refucling “‘buddy svstem” that 
will allow smaller attack aircraft with 
700-1,000-mile ranges to hit far inland 
from task forces well at sea. 

Under this plan, a 36-plane group 
will be split into 15 tankers and 15 
combat aircraft for long-range missions 
On shorter the tankers will 
revert to combat status 

A4D-2s, the first planes to be equipped 
to handle the “‘buddv svstem,” should 
flect this 


transports, and 


scheduled to 
ind one that 


THISSIONS, 


reach the sometime — late 


year 


Nuclear-Power Transition 


In addition to the substantial prog- 
ress of its aircraft striking and protective 
Navy this vear will serioush 
transition of its sea 


force, the 
begin the 
from oil to nuclear power 

With the value of a nuclear 
plant confirmed by the Nautilus, the 
Navy's Fiscal 1957 budget requests in 
clude funds for the construction of an 
$88-million nuclear cruiser (it will be 
the first surface ship with nuclear 
power), for another six nuclear-powered 


forces 


DOW CT 


86 


submarines and for nucle plant t 
power a carrier of the Forrestal 
lunds for the itself will be re 


quested in the budget 


clas 


Tic! 


1958 


Missile Progress 


cttort, the 
i fairly for 
both de 


related 
stock 


missiles, 


In another, but 
Navy 


midable 


IS Managing to 
ray of 
fensive and offensive 
Fhev include 
@ Sperry Sparrow 
in quantity production 
© Convair Terrier, a proven veteran that 
provides the principal armament for th¢ 
Boston, the Navv’s first guided-missik 
Cruise! 
eChance Vought 
Allison J33 


Regulus can operate from shor 


iir-to-air missile now 


Regulus. Powered 


by an turbojct engine, the 
ship 
board and submarine deck 

e Philco’s Sidewinder air-to-air 


is now in the developm nt production 


missile 


Sstag« 
© Talos. Sponsored by the Navy's Bu 
reau of Ordnance and still in the experi 
mental stage, the raft Talos in 
tegrates the urtrame ind a 
ramjet engine 

In addition to its regular, 
missile research programs, the Navy is 


infti-aire 
lerrict 


day-by-day 


sponsoring a top-priority project to de- 


Navy Planes on Hand 





(End of fiscal year) 


13,308 
13,073 
12,821 


12,548 











vclop means of 


nental ballistic 
rive) from battleships and 
cls Re il \dm William | 
ommands the project 

Ihe task of keeping the Navy's air 
rm as a whole from falling to 

rrean low rests largely with the Bu 
reau of Acronautics, whose tight, cfl 
ent planning contributed to th 
development of the present flow of air 
raft and missiles 

Headed by Rear Adm. James S. Ru 
sell and with much of its research and 
development in the hands of Rear Adm 
Wilham Schoech, the bureau recent) 
reorganized and pruned itself in an 
effort to further trim the development 
procurement 


laun hing interconti 


missiles (when th ul 
mil il 


Raborn 


moti 


cvcle and to improve 
practices 

In dealing with the 
modern we :pon systems, Adm. Russel 
vants a “high birth rate” for new ideas 
ind prototvpes coupled with a “high 


rate of infanticids 


‘ 


complexity 0 


Firm Plan 


As one means of accomplishing this, 
BuAer has adopted the FIRM (Fle« 
Introduction of Replacement Models 
Plan—similar to USAF’s Cook-Craigie 
Plan—which provides for cautious, rela- 
tively slow the initial 
stages and then for a 
in the curve once the bugs have 
found and the fixes incorporated into 
Chis, the bureau 
ind mone 


produc tion m 
sudden upsweep 


be« n 


the production line 
teels, saves not only time 
but lessens the chances of a recurrence 
of the politically embarrassing, high] 
publicized '3H-1 incident in which $65 
million was expended for a_virtuall 
nonflying fighter 


lor the moment at least, the bureau’ 
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most pressing problem lies in the field 


f avionics, ““The human eve,” as Adm 


Schoech explains, “was made for 150 
not fiving.” 

lo achieve acceptable combat pet 
formance with 1 ,000-mph urcraft such 

the kSU, both the Navy and _ the 
USAF need surer avionic means of de 
tecting the enemy, tracking him down 
nd intercepting him 

The Navy has the added avionic prob 
lem (an old one) of finding wavs and 
means of getting its aircraft safelv back 
to the carriers after thev have gone b« 
vond ‘Tacan range. The bureau’s Elec- 
tronics Division is now exploring the 
nfra-red field for an answer. 

In another effort to move on into 
higher, faster flight, the Navy this vear 
tripled its request for research and de 
velopment facilities—from $10 million 
to $30 million. A large portion of the 
increase will go towards the construc- 
tion of research facilities to explore the 
thermal thicket.” 


Methods and Materials 


Other 
bureau include: 
e Ramjet and rocket research for pi 
loted aircraft. 
e Jet noise and what to do about it 
© Vertical-takeoff aircraft developments 
During the past year, Convair’s XF'Y 
ompleted the transition from vertical 
flight, substantially in 
reasing the state of the art. 
® Iluman-factors equipment, from bet 
ter helmets to ejection svstems 
e Anti-submarine warfare weapons and 
detection systems. 
¢ Titanium alloy development. ‘The bu- 
reau is looking for a titanium alloy that 
can be manufactured in quantity, rolled 


major projects before the 


to horizontal 
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in, sheets and retain its strength for use 
is‘an on-the-shelf item in order to spur 
designers into using morc titanium 

e Better aircraft metals. “}atigue,” on 
official explained, “now determines the 
life of an aircraft.” 

@ Search for a small jet aircraft to b« 
used as a primary trainet 

¢ Better hydraulic fluids and the equip 
ment that goes with it 


Enter Angled Deck 


So far 
last 12 months are 
ber of top-drawer officials consider the 
ingled carricr deck as the “big break 


is accomplishments over the 


concemed, a num- 


USS FORRESTAL 


l ( ( ition for 1955 
Phrough mn onstruction (the For 
estal) and conversions, the Navy 1s 
operating seven angled-deck 
idditional lorrestal-tyvpe 
iuthorized, and the Nav 
to build a fifth. (Navy 


would need i mini 


Carricrs 
hour carriers 
have been 
isking for mone\ 
planners say the 
mum of from 10 to 12 in the event of 
lout wat 

Probably the best feature of the an 
eled deck 18 its ibility 
gencies to receive 
ttack 
launch defending fighters 

Coupled with the new 


in wartime emer- 
returning fuel-low 
planes and to simultaneously 


steam cata 





@ NAVY 


pult and the Mark 7 Constant Runout 
Arresting Gear, the angled deck also les 
sens the carricr’s traditional dependence 
upon the wind. 


Mirror Landings 


Another major step forward in the 
realm of carricr operations should be 
forthcoming with the full development 
of the British-devised Mirror Landing 
Device. Already installed aboard the 
Bennington on an experimental basis, 
ihe mirror-and-lights svstem is designed 
to bring aircraft onto the deck with 
greater accuracy and safety than a land- 
ing signal officer could possibly manage. 

Ihe Bureau of Acronautics plans to 
install the system at naval air stations as 
rapidly as possible. ‘Their introduction 
into the fleet, however, will have to 
wait further evaluation. 

Other developments over 
twelve months: 
© Goodyear Aircraft’s ZPG-2W airship 
rcached the operational stage. Designed 
for anti-submarine, carly-warning duty, 
the 2W version of the ZPG is equipped 
with improved avionic searching devices 
and a radome bubble mounted on top 
of the envelope. 
¢ Sikorsky HSS helicopter, cquipped 
with sonar and other anti-submarine de- 
vices, reached the fleet 
e Chance Vought F7U Cutlass took its 
place in the fleet seven vears after the 
development of the first prototype. 

e Larger rotor was mounted on the 
Sikorsky HR2S helicopter to increase its 
load capability and improve its landing 
ind flight characteristics. 

¢ Supersonic bomb release was devel 
oped by the Bureau of Aeronautics’ 
Armament Division. A small, light 
weight instrument carlie 


the last 


device, the 
this vear made it possible for a Navy 
plane to make a bomb drop while flying 
it Mach 1.2, the fastest speed cvcr re 
corded for such 

Most of the Navy has 


ill receive within the com 


i releasc 
weapons the 


ceived, or v 


ing year, are pointed outward—offen- 
sively but one of its greatest worries 1s 
turned inward, towards defense. 

Navy officials look upon Russia’s em- 
phasis on submarine production as 
backhanded confirmation of their own 
thesis that a strong Navy is vital in 
any war, regardless of the availability 
and ability of land-based aircraft and 
missiles. This, unfortunately, does noth- 
ing to lessen the potential danger. 

Lhe Navy feels that its dispersed, mo- 
bile task forces spread over a 30,000 
sq.m. area will provide poor targets 
for any type missiles and that its own 
missiles, advanced radar-warning system 
and fighter aircraft will provide relative 
immunity from encmy planes. 

Submarines are a different matter. At 
latest count, the Sovict navy had some- 
thing over 400 (the Germans. started 
World War IL with 57) and the capa- 


bility of producing another 100 a year. 


Researcher's Goal 


Ihe goal of the researcher and oper- 
uations’ man alike is to create the 
tronic means and the proper platforms 
to find the submarine before it can 
make its kill and, at the same time, to 
have the proper weapons on hand to 
make the counter-kill 

The emphasis the Navy feels it must 
place on its own defense is underscored 
by its Fiscal 1957 budget requests which 
show that, while naval air strength will 
level of 17. air- 
inti-sub 


clec- 


remain at 
carricr groups, the number of 


its present 


marine squadrons will be increased from 
June 30, 1957 
ind 


ilso 


the present 19 to 31 by 
Ihe 


cruisers called for in the 


frigates 
budget 


new  destrovers, 
will be cquipped with underwater mis 
siles, some with 
\ircraftwise, — the 
is in ¢ 


hud le ir W irhc ids 
Navv’s 
ipable hands. It 


inti-sub 
marine defensc 
principal types of anti 
platform ll of them 


tion gcal 


employs five 
ubmarin¢ 
much dete 


\ iilabk 


crammed with 


ind OI land-based 


iS pos bl 


GRUMMAN S2F LANDS ON USS LEXINGTON 


a ad 


planes such as the P2V-7; carrier-based, 
fixed-wing aircraft (Grumman’s S2F); 
helicopters (the HSS-1 is the present 
mainstay); lighter-than-air, and sea- 
planes (the Martin P5M-2, last of the 
Navy's piston-engine flying boats). 

In still another field, the Navy hopes 
to receive a report within the near fu- 
ture from a Princeton University re- 
search group that has been working 
quictly for the last three years on engine 
damage resulting from combustion oscil- 
lation. ‘The report will, the Navy hopes, 
provide the basis for engine designs 
tree of pressure oscillation. 

The Navy this year also will expand 
its automatic telemetering weather sys- 
tem, including expanded use of weather 
buoys, balloons and the “grasshopper” 
telemetering instruments that can be 
dropped in remote areas from aircraft, 
Production of the “grasshoppers,’” now 
handled by Naval Ordnance, will be 
handed out to industry on a competitive 
basis within the near future. 

Moving in other directions and strug- 
gling hard to keep its development 
“right up against the envelope of the 
state of the art,”” the Navy also has these 
plans for 1956: 

e Integrated crash helmet officially desig- 
nated the HI-5 and developed by the 
Mine Safety Appliance Co., of Pitts- 
burgh, will be introduced to the fleet 
Vhe helmet, which remained on 
dummy heads in sled-test ejections at 
600 knots, is designed to provide im 
proved crash protection and sound at- 


has 


tcnuation 

e Full pressure suit will be introduced 
is standard equipment with all super 
planes. The suit allows almost 
complete mobility ssfully 
up to 


Sonne 
ind has succé 
passed chamber tests at altitudes 
100.000 ft 

@ Liquid oxygen will be introduced a 
tandard equipment on ill high 
ift because of the need 


new 
performance aircr 
imounts of oxvgen and it 
potential 


for large 
weight and space-saving 
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Army Aviation Set to Hurdle Size Limits 


By Evert Clark 


The U.S. Army has under way a 
six-year program for expansion of its 
“organic” aviation. It is putting strong 
new emphasis on educating the pub- 
lic—and Congress—to Army Aviation’s 
functions and needs. It is taking a 
new look at research and development 
in such vital fields as vertical and 
short takeoff aircraft. 

But the most significant advance 
for Army Aviation in 1956 may well 
come in the field of policy. 

There are many indications that the 
Army this year may try to break away 
from dependence on the U.S. Air 
Force for some of the missions which 
it feels belong to the Army. 

Right now the Army is bound by the 
1952 Memorandum of Understanding, 
n which the Secretaries of the Army 
ind Air agreed that the Army 
vould operate fixed-wing aircraft of no 
nore than 5,000-Ib. empty weight. 

But some key Army officers—espe- 
cially research and development men, 
come up with 
urplanes—feel the memorandum _ is 
hampermg Army Aviation greatly by 
imposing an artificial limit of size rather 
than the realistic one of mission 

“The memo is getting to be a phobia 
in some quarters,” one Pentagon officer 
told Aviation Week. “A 
written more than three vears ago does 
not reflect today’s state of the art nor 
the state of the art three vears from 
now. 

“The trouble is the Army is trving 
to play the real gentleman. Need will 
have to overrule the gentlemanly ap- 
proach. The memo is putting a tre- 
mendous damper on research and 
development into planes of the size we 
need to accomplish the tasks assigned 
to us.” 

Caution on the part of Army leaders 
results primarily from fear that they 
will be criticized for trying to take 
over a part of the Air Force’s role or 
form an “Army Air Corps.” 


No Threat to USAF 


The Army’s leaders, and even officers 
critical of the Memorandum, repeatedly 
emphasize that they want only what 
they need to fulfill Army missions. 

Army Chief of Staff Gen. Maxwell 
D. Taylor said last month that “at the 
present time, I am still looking to the 
Air Force to provide close air support, 
and I am not seeking my own Air 
lorce by any manner or means.” 

He pointed out that logistical mobil- 
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ity—‘‘internal transportation necessary 
to move our men, our supplies and our 
equipment on the battlefield”—is “not 
in competition with the Air Force.” 

Gen. Taylor made it clear that he is 
not satisfied with the amount of long- 
range, or strategic, airlift which the Air 
Force can supply to the Army. By 
June 30 the Air Force will have only 11 
troop-carrying wings instead of the 13 
it has now or the 17 called for in the 
old 143-wing plan. 

Gen. Taylor said he realizes that it is 
a “question of competing requirements” 





Army Jets? 


Department of Defense has ordered 
the Air Force to loan Cessna T-37 jet 
trainers to the Army “in quantity” for 
evaluation tests. Army first ordered 10 
of its own but USAF objected. If Army 
were to use T-37s, they would be Army 
Aviation’s first jets. Army’s interest is 
in observation and reconnaissance use, 
rather than for training purposes. 











CESSNA T-37 


MCDONNELL XV-1 


between combat and transport planes, 
and he recognized that “the Air Force 
has a serious problem of meeting its 
budgets and its needs.” 

But he gave no indication that the 
Army cares to move into the strategic 
airlift field. 

The Army obviously feels limited, 
however, in two important sectors of the 
logistical mobility field because of its 
agreement with USAF: 
e Fixed-wing troop-lift aircraft. The 
de Havilland U-1, coming into company 
use this year, carries only 10 men with 
full equipment. It is the largest the 
Army has. (The largest helicopter in 
operational use carrics up to 15 men, 
depending on the equipment they must 
take with them.) 
e “Aerial fighting vehicles.” These are 
the Army’s aircraft of the future, which 
Brig. Gen. Carl I. Hutton, commander 
of the Army Aviation Center at Ft. 
Rucker, Ala., has challenged industry 
to produce to meet the “urgent need 
for increased mobility” (AW, Dec. 26, 
1955, p. 15). 

Gen. Hutton wants armored aerial 
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Army Types on Order 


Army currently is purchasing the fol- 
lowing fixed- and rotary-wing aircraft: 


Designa- 
Company tion Type 
Observation 
Utility 
Command 
Command 
Cargo 
Reconnaissance 
Utility 
Cargo 
Reconnaissance 
Reconnaissance 
Cargo 
Cargo 
Utility 
Reconnaissance 
Reconnaissance 


Cessna 

De Havilland 
Beech 

Aero Commander 
De Havilland 
Bell 

Sikorsky 
Piasecki 
Hiller 
Piasecki 
Sikorsky 
Sikorsky 

Bell 

Hiller 
DeLackner 


Note: The twin-engine Sikorsky H-37 
will be the Army's first medium (3 ton) 
cargo helicopter, but it is not yet in the 
hands of troops. The H-16B still is in 
the development stage. A mockup of the 
XH-40 has been approved and work on a 
prototype is getting underway but delivery 
still is in the future. Army has ordered 
12 DeLackner one-man helicopters and 
expects delivery early in Fiscal 1957. 
Delivery of the 12 Hiller one-man “Flying 
Platforms’’ on order will come sometime 
later. 


err 
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vehicles which will “find, fix and fin 
ish” the enemy. The finding vehicle, of 


course, would be a reconnaissance plane, 


but much faster than the present L-19. 
Gen. Hutton says it would not dupli 
cate USAF reconnaissance equipment 
for long-range missions. 


DEHAVILLAND U-1S 


90 


The fixing vehicle would hold an 
enemy in position, as artillery docs, and 
in some cases it would, like artillery, 
make the kill 

Ihe destroving vehicle would be a 
heavy fighting unit, comparable to a 
tank in armor and firepower 

Gen. Hutton said the Memorandum 
deprives the Army of the freedom it 


needs to sponsor development of these 


‘acrial fighting vehicles.” 
He said the 
and the 


5.000-lb 
Memorandum be 


limit must go 
entirely re- 











SIKORSKY H-34 


written to Iet Army mobility and fire 
power catch up with the demands of 


its mussion. 


Close Support 


Although he leaves the role of inter 
diction to the Air Force, he insists that 
close support “is an integral function 
of the ground battle, and it must be 
completely responsive to the will of the 
commander.” 

It could be pointed out here that 
Gen. ‘Taylor, in speaking of close sup 
port, said he was “still looking to the 
\ir Force’ to provide it “at the pres 
ent time.” 

Ihe Army also is looking more and 
more to the Marine Corps and the 
Navy as it considers its needs for close 
support. Marine Corps thinking on 
the use of close air support is nearer to 
the Army’s viewpoint—that close-sup 
port must be under the direct command 
of the ground unit. 

If the 1952 Memorandum is not 
scrapped or changed, some of its limita 
tions mav be circumvented anvwav 

lhe Army has shown considerable in 
terest in the Navv’s Convair R3Y trans 
port and the Martin P6M ScaMaster 
It has made joint tests, using the R3Y 
for paratroop drops 

Congressional hearings on the Fiscal 
1957 budget may provide the forum for 
real debate on the limitations on Army 
Aviation. 


Army Aviation Expands 
Meanwhile, Army 


ahead in these areas 

@ Gen. Taylor told a national television 
audience recently: ““We have a six-year 
program ahead of us which I think is 
vital to the future of the Army. It’s the 
continued development of a program 


Aviation is going 


AVIATION WEEK, March 12, 1956 


® NATO 








a 








ARMY LOADS 155mm. HOWITZER ON C-124 


which has been in existence for some 
It’s to give us the low perform 
ince aircraft, aircraft with a short run 
way capability that can be nmght with 
our troops to give us observation from 
the air, for our artillery, for our missiles, 
troops on 


time 


to move small bodies of 
reconnaissance, and that kind of thing, 
to move our supplies over rivers and 
mountains, if necessary.”” He said the 
program Calls for “four or five thousand 
uircraft.” The Army expects to have 
more than 3,900 aircraft this vear. It 
will spend $110 million for aircraft this 
vear (SS million less than last vear), but 
has asked no new obligatory authority 


e At the first of the year the Army had 


i2 Army ‘Transport Helicopter com- 
4 
panies of 21 cargo helicopters and 


reconnaissance helicopters cach. 

e One Fixed Wing Tactical Transport 
Company has been activated, with 21 
U-1 cargo planes, on which it expects 
leliverv bv June 30. The U-1, built by 
de Havilland of Canada, carries up to 
2,000 pounds of cargo or 10° fulh 
quipped troops. 

e Early this year, the Army began a 
program at Spence Air Base, Moultrie, 
Ga.. which will give basic training to 
600 Army aviators a vear. This phase of 
flight training is being conducted by 
ind/or under the direction and super- 


USAF Ten weeks of ad 


vision of 


Army Planes on Hand 





End of fiscal year) 


Perry reer eee 3,200 
PE dcteatecdueneaedadeave 3,633 
 PPPTrPePrrrrrerrr re rye 3,539 
SED ces ieceeedewswtnnnsees 3,534 











vanced tactical flight training follows at 
It. Rucker The Army has approxi 
mately 3,500 aviators on active duty, 
including 500 cargo helicopter pilots 
Army's six-year pro 
“organ 


Included in the 
gram for building up _ its 
aviation are plans to use the Piasecki 
H-16B, its first heavy (5 ton) cargo 
helicopter. ‘The Army notes that one 1s 
“being constructed based on enginect 
ing data made available with the com 


pletion and flight testing of the 
YH-16-A,” which crashed early this 


year. Delivery of this helicopter is not 
expected for several years. 

Ihe six-year plan also includes thx 
Bell H-40, which will replace the Sikor 
sky H-19 utility helicopter, now used to 
transport supplies, equipment, person 
nel, small units, and for evacuation of 
wounded. The H-19 carries a pilot, co 
pilot and seven passengers or six litter 
ipproximately 1,800 pounds 
of cargo. The H-40 will more 
than SOO pounds. 

In the helicopter field, research and 
development work will emphasize tur 


paticnts, o1 
Carry 


bine engines, instrumentation, and 
basic research on boundary-laver con 
trol. Cessna is now flying a helicopter 
using boundary-layer control on_ its 
rotors. 


Other major Army R & D interests 
e Turbine engines for convertible-typ« 
planes. 
e Basic research on boundary-layer con 
trol with the emphasis on the optimum 
ipproach, followed by an aircraft em 
bodving this approach, rather than 
more boundary-layer work aimed simply 
at modifying existing aircraft. The big 
gest goal is to get lower landing speeds 
e The whole field of vertical takeoft and 
landing (VTOL) and short takeoff and 


landing (STOL) aircraft. 
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NATO Nations Wary of Nuclear Weapons 


PARIS—During 1955 the air forces of the North Atlantic Treaty 
Organization in Europe edged away from the question of buildup, size, train- 
ing and efficiency. With progress reasonably satisfactory on these familiar 
problems, another problem—even more critical—is overtaking the NATO 
organization, in the air and on the ground: In an age of increasing employment 
and of dependence on nuclear weapons capable of being delivered from greater 
distances, what is the real future for a “classical” defensive air arm operating 
with relatively small ground forces in the small geographical area of Western 


Europe? 


Does such a force deter, or help to deter, the Soviet Union from aggres- 
sion? More important, if not equipped with nuclear weapons, will it in fact 
contribute to deterrence in the years ahead? 


Military men in Europe pondered 
these questions but recognized them as 
being mainly political and outside their 
scope of direct control. They advise and 
hope that political leadership ulti- 
mately will provide the night answers. 
In the meantime, they take some pride 
in the forces in hand. 


Command Tightened 


In 1955 the air arm of the North At- 
lantic ‘Treaty Organization forces im 
Europe reached a new high in power 
and readiness. With approximately 
6,500 aircraft somewhat more closely 
under his command in the long arc 
from Norway to Turkey, General Al 
fred M. Gruenther, Supreme Com- 
mander Allied Powers Europe, could 
expect to knock down a high proportion 
of attacking planes of the types likely 
to be used at present in the event of 
War. 

‘This was demonstrated in a series of 
tests and maneuvers held during the last 
year throughout the NATO area. With 
an improved radar and unjammable 
communications network underway and 
further modernization of operating ait 
craft, 1956 and 1957 will see a further 
improvement in effectiveness of West 
Kurope’s air defenses. 

Ihe addition of some 1,300 aircraft 
in Germany’s revived Luftwaffe in 1959 
and 1960, will bring NATO air forces 
to peak numerical strength 


Quality Fighters 


NATO’s airfield program, which 
called for i65 fields in Great Britain 
and the 11 continental countries in the 
pact, is virtually completed. Dispersal 
is considered satisfactory, but many of 
the fields require additional facilities for 
proper operation. 

Numbers of aircraft increased only 
slightly during 1955, but quality showed 
steady improvement. Additional F-86s, 
I'-S4F's, French Mysteres and British 
Hunters went into service, permitting 
retirement of older aircraft in almost all 
of the national air forces in Europe 


92 


The first F-100s are reaching Europe 
this spring. 

NATO's Ministerial Council in De- 
cember considerably strengthened the 
command organization of NATO air- 
power. During the first five years of 
NATO existence control over air forces 
remained with national governments, 
with the Supreme Commander and his 
deputy for air exerting only limited and 
indirect control. Under the new system 
national air forces will move part way 
toward a unified command arrangement 
by developing a system of four regional 
headquarters (North, Central and South 
Europe and the British Isles). 


Unjammable Communications 


The same NATO Council mecting 
also approved a communications 
system, replacing the current system, 
which depends on a combination of 
shortwave, VHF and civil cable systems. 
Ihe new integrated system will employ 
ionospheric and tropospheric forward- 
scatter signaling, recently developed in 
the United States and said to be vir 
tually impossible to jam. Ultimately 
the European network will be linked 
with the North American carly-warning 
system 

General Gruenther recently 
that NATO forces could be 
upon to check, though probably not to 
stop, an all-out attack from the East 
He laid down requirements — to 
bring West Europe's defenses up to 
their needed level 
e Germany’s contribution both on the 
land and in the air. 
¢ The ability to employ nuclear weap 


ons. 


new 


state dl 
counted 


two 


German Plans 


Barring a major change in Sovict pol- 
icy which would permit peaceable r 
unification of Germany (and would al 
most automatically nullify Germany’s 
participation in NATO), it would ap 
pear that German military strength will 
definitely be added to NATO power 


during the next five years. Plans for the 
training of a German air force are well 
under way. Messerschmitt has arranged 
to produce the Fouga Magister jet 
trainer in Germany. Other licensing ar- 
rangements are being negotiated to per- 
mit a rapid rebuilding of the German 
aircraft industry. German technical per- 
sonnel are being trained abroad. 

The air arm of Germany's new armed 
forces, according to present plans, will 
consist of 6 large groups of slightly more 
than 200 aircraft cach, for a total of 
1,300 planes. ‘These groups—interceptor 
and ground support—will be developed 
gradually, with the first to be in oper- 
itional service by 1958. As they come 
into being, American and British units 
currently stationed in Germany will 
redeploy. 


Atomic Weapons 

Use of atomic weapons by NATO 
forces received a formal blessing by the 
Council of Ministers at the end of 
1954. 

At that time a considerable amount 
of public criticism of the decision 
developed in several member coun 
trics. The only known atomic weapons 
in the hands of forces under NATO 
command are a few American Army 
units in Germany equipped with artil 
lery and missiles designed to take 
atomic warheads. Units of the Strategic 
Air Command stationed in areas peri 
pheral to the NATO command, but 
United States command 
are equipped with nuclear 


under direct 
presumably 
weapons 
The political battle in Europe over 
the use of nuclear weapons is far from 
over. Its outcome will have a direct 
impact on NATO's existence and par 
ticularly on the future of HMuropean air 


forces. 


Europe’s Question 

ssentially, the question for Euro 
pean members of NATO is this: Even if 
NATO military forces in Europe, in 
cluding the tactical air forces, have con 
tributed to the deterrent during the past 
five years, will such forces help to deter 
the Sovict Union when that nation has 
a full range of nuclear weapons and an 
ability to deliver them anywhere in th« 
world? 

There is a belief in Eu 
rope that the true deterrent has been, 
and will continue to be, the strategic 
power of nuclear weapons as emploved 
by the United States (and possibly later 
by Great Britain). If this belief re- 
ceives some confirmation during the 
coming years, the meaning of NATO 


ao 
growing 
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Designers 


and producers 
of motors, 
linear and rotary 
actuators 


Fourteen years ago EEMCO started in a small way. Today 
it is one of the nation’s principal designers and producers 
of special motors and linear and rotary actuators for air- 
craft and pilotless missiles. 


This forefront place has been achieved because, 
continually since 1942, EEMCO has special- 
ized exclusively in manufacturing these pre- 
Cision components. It has done nothing else! 


EEMCO’s leading position has been consistently maintained 
through outstanding service rendered to every customer. 
EEMCO units are used by a majority of the airframe and 
related manufacturers in the aircraft industry who appre- 
ciate EEMCO high-quality standards, dependable cost-con- 
trol methods, and on-time deliveries. 


Design and production specialists at EEMCO continue to 
provide designs and prototype models of motors and 
actuators. These, notably, are in the desirable light-weight, 
high-output ratios so vital to modern jet aircraft and pilot- 
less missiles. And EEMCO produces them in quantity for 
approved Army, Navy and Air Force models and for most 
late-design commercial airliners. 


Electrical Engineering 
and Manufacturing Corp. 


4612 West Jefferson Boulevard 
Los Angeles 16, California 
Telephone REpublic 3-0151 





Only 
Quadradar 
has 40-mile precision 
final approach coverage, 
providing the first GCA 
equipment capable of 
handling jet transport and 
jet fighter aircraft 


Only 
Quadradar 
provides proven 
circular polarization on 
search and precision final 
approach, eliminating rain 
and snow clutter 


Only 
Quadradar 
is now in operation 

at the South Pole and at 

remote Northern Arctic 
bases in the Aleutians, 
Canada and Finland. 


Only 
Quadradar 
provides 
remotely controlled 
surveillance, height-finding 
precision final approach 
and airport taxi. 


Only 
Quadradar 


provides 
instantaneous 
remotely controlled 
multiple coverage 
of all runways. 


Only 
Quadradar 


is now in operation as 
the lightweight GCA 
equipment by the U.S. Air 
Force, Army, Navy, 
Marine Corps; 
Royal Canadian Air Force, 
Finnish Air Force, 
Austrian CAA. 


OO Only Gilfillan GCA Quadradar 


O®@ O) lands jet aircraft straight in from 27 miles and 20,000 feet in less than 


OO 


tht, 
(jilfillan 


4 : Height Finder 
* Search 


Precision Final Approach 


Airport Taxi Contro/ 
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ELECTRONIC COUNTER MEASURES + AIR NAVIGATION AIDS - 


half the time, on less than half the fuel. 


PRIME CONTRACTORS 
FOR COMPLETE SYSTEMS 


MISSILES + AIRBORNE RADAR + RADAR TRAINERS 





® NATO 
military forces, however armed, w 
ouded with doubt 
Many Europeans reason this way 
If the Sovict-United States race f 
iperiority in nuclear weapons ends im 
deadlock, with ncither side able to us 
effectively the threat of force as an im 
plement of national policy, NATO 
forces m lurop vill be useful to th 
tent that a “lesser war” is possibl ” 
rin which either the U.S. and USSR 
uld not be directly involved, or one 
ich neither could or would use its 
timate weapons.” In such a wat 
n effective line of demarcation between 
“tactical” and “‘strategic” nuclear weap 
ons must be sought and virtually agreed 
upon by both allies and enemics ot 
Western Europe. If such a line cannot 
be drawn, the arming of the West's for 
ward forces in Furope with nuclear 
capons would make any outbreak of 
merely the first stage of a general 


i 


Political Difficulties 


This trend of thought is sufficienth 
strong that it is possible to predict at 
least this: If the United States agrees te 
provide its continental European allies 
with nuclear weapons, most will find 

ich an offer politically difficult, perhaps 
impossible, to accept 

In mid-January, leading Kuropean 
politicians—both conservative ind so 
cialist—convened in’ Paris under the 
leadership of Jean Monnet to discuss 
the future of nuclear energy in Europe 
These men, representing France, Italy, 
West Germany and the three Benelux 
countries, reached an casv and unani 
mous decision that all of Western 
Furope’s efforts in the ficld of nuclear 
development should be devoted to 
peaceful uses 

(his tendency, based on the belicf 
that nuclear weapons in the hands ot 
the European members of NATO have 
little or no effective meaning for th« 
maintenance of peace, 1s important as 
far as NATO and Western European 
air forces are concerned. ‘The value of 
such forces (and land forces as well 
uncquipped with nuclear weapons 
gainst an enemy able to employ such 
weapons will obviously be modest—so 
modest that the maintenance of such 
forces probably will not be thought to 
justify their costs 

Thus, the major upcoming problem 
for NATO air forces hes in the political 
realm—the politics of deterrence and of 
l'urope’s part in it. Today it is a good 
defensive force, capable of putting up a 
good fight of the sort which would 
probably take place if war were to break 
out this year. Without a political solu- 
tion to the problem of the next stage 
of its evolution, NATO's airpower in 
Europe will become progressively ob 
solete. 
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NEW MB vibration isolator 


LIGHTEST 


yet strongest 





This new and improved MB-5900 mount will be used 
for P&WA’s R2800-C engines. Tests prove that it’s 
stronger than all previous mounts used. 

New sturdier design also makes maintenance easier. 
With a steel rather than aluminum stud, it’s less 
susceptible to damage during engine installation. The 
stud is a separate part — no need to replace the entire 
housing. 

Along with stronger design, the MB-5900 mount 
saves weight. Only 20.7 pounds per engine set, it 
weighs less than any other mount for this job. 

MB has been meeting the need for better vibration 
control in civil and military airplanes for over 15 
years. If you need help, just write or call us. 


A Ih manufacturing company ,..° 
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\.__ 7160 Gallon Liquid Oxygen Container ?, 
/ 1300 Gallon Hydrogen Peroxide Storage Tank +) 











THERE’S A 


CAMBRIDGE 
CONTAINER 


THAT FITS YOUR PICTURE 


Whatever your needs... Cambridge production 
built products will provide the confidence factor for 


your systems requirements. 


Cambridge products are engineered for utility, dependability 


and long service life. 


Thorough inspection and testing throughout the 
manufacturing cycle achieves the quality and efficiency that 


means profitable operation for you. 


CAMBRIDGE 


CORPORATION 


920 SANTA MONICA BLVD. INDUSTRIAL PARK 
SANTA MONICA, CALIF. LOWELL, MASSACHUSETTS 


CREATORS IN CRYOGENIC S 





MISSILES 


Soviet Advances Force U. S. Missile Pace. .98 














By David A. Anderton 


The course of the U.S. missile program has been altered abruptly. 
The Russians did it by test-firing a 900-mi. range ballistic missile with 
some form of guidance. They did it not once, but enough times during the 
past six months to indicate that the missile is in the developmental test phase. 
Highest-level military and Administration acceptance of these Russian 
successes with the intermediate range ballistic missile (IRBM) has lead to 
drastic and basic revisions in the guided missile program. 
(hese revisions take two forms 


e Creating a top-level position to over- management. [lis cffectiveness will be 
sec the complexities of missile manage- determined almost solely by his position 
ment for the services in the organization Nobody pays any 
e Diluting the already-thinned engineer- attention to the office boy,” said one 
ing economy by adding back-up proj- observer, “‘and this man had better be 
ects. Where, there was one intercon on the board of directors.”’ 
tinental ballistic missile, there now ar Chere is hope that appointment of 
two: where there was one IRBM, two a missile czar will do much to eliminate 
now flourish, and there may soon be the many routes along which decisions 
three ire made and communicated in the 
Biggest question about the new po- guided missile program, particularly in 
sition of missile czar was not who _ its long-range ballistic phases 
would be named, but at what level he If such a position carries with it au 


would fit into the multi-layercd missile thority to cut across channels and to 
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ARMY’S REDSTONE IN TEST STAND 


Soviet Advances Force U.S. Missile Pace 


REDSTONE IN FLIGHT 















tread on toes, then it is well along 
to success If the czar is to be ust 
nother subordinate to the many mili 


tarv and civilian levels of authorit 
then the appointment will be a farce 

The organization chart of the long 
range ballistic missile program is not 


clear one. In some respects it resem 
bles the society of a chicken var 
where a pecking order is establish 
and a hen may peck only on another 
hen whose inferior position has becn 
established by skirmishes and precedent 

It is into this menage that Secretar 
of Defense Wilson now proposes t 
throw another animal. It will soon be 
established whether the stranger is a 
fox or a hen. 










More, Merrier? 






Adding projects to the current missik 
program seems like the height of folly 
to many observers. They argue that thx 







“crash” program, based on organiza 


tional lines like the Manhattan project 
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CONVAIR TERRIER 
-— 


DOUGLAS HONEST JOHN 


HUGHES FALCON NORTHROP SNARK 








MARTIN TM-61B MATADOR 
of World War II, is the onlv wav t 
ballistic 


i latter-dav Pcenemuende, 


rganize the missile 


l‘hev ask for 
with all the responsibility and author 


program 


ity for missile development concen 


trated in a single agency 
The counterview is that such a pro 
gamble. If the 
it the 
start, the country will wind up without 
1 useful weapon. Parallel development 


MNSuUrANnCC 


gram is too much of a 
wrong technical decision is made 


programs arc 


Engineering approaches favor th 
scatter-gun technique: try enough ave 
vou'll find that onc 


your final destination. But 


nues, and road 


leads to 


100 


difhicultics 


necessity 


many practical 
projcct oft 
same sub-systems sup 


there rc 

Each missik 
go to the 
pliers There are only two developers 
of gigantic rocket motors: Acrojct-Gen 
cral and Rocketdyne division of North 
American Aviation 

Ihe same holds truce for 
Americ inl 
with 
ipabilith in the 


musi 


guidance 
Gencral Electric and Bosch 
Arma are the onlv firms 
ontracted 


of extremel 


current 
guidance 
Both 


ind second 


long rang< mussiles 
iT¢ likely choices for prime 
ource contracts in their field 

lhe critical warhead, with its blunted 
cone, also is available only from 


HoOsc 


Par illel 


1 Ek 
projects als 


Goon 


( long-range 

ted bv the A) Force for 

it Patrick \l B Lhe col 

tor a chunk of the limited fund: 

marked for 
Conceivably the 
ould establish 


try 


LITLICEUIC 
i 
CTVICCS 


] ? 
research and develo; 


iT ill 


¢ projects, with six 


tractors sharing a possible min 


test t 


) 
Rang m 
more than t 


> contracts g 
be scheduled at \ 
number required for one missik 
f the ICBM and IRBME classes 

Contrast this with a ngle agency 
monitoring two projects that draw on 
six sub-systems supplicrs with on 
tract 


Iprece 


Accomplishments 


Vhere ts a dang 
cnt fracas over the 
it 1s too casv to ov 
ing technical work 

most all 
clamor is attached t 


hort-range of 


missile fi 


defen 
we ipons have progr 
where cight of them 
rsenal as issu 
Others 
level ive 
in large-volume 
One of these—the Ni 
the Oni i\ ulable lon 
ow in th ( mit 
developed to a high t< 
the past ten yea It is 
tem, with an 


nrc 1 " ; 
provell Da itl 


produc fio 


capon 

tionalh 
much kk 
support 

| be 

than anv bal 

devclopment 

b for sO 


lely 


ombct VcTiK ompletee 


Shooting Gallery 


One sure cluc to the state of the 
ballistic missile art is the status of 
tilable test ] 


ranges Ihe onlv long 
range im this country is just 


distance 
now being completely instrumented to 
1 distance of 1,200 mi 

There is only one interpretation for 


this There has been no requirement 
for a fully instrumented range of that 
length for ballistic missiles 

Before this time, most of the down 
range stations of the Air Force Missile 
lest Center at Patrick AFB, Fla 
cquipped with carly-model tracking ra 
These units 


iccurate 


were 


dars and optic il trackers 
wer completely idequat ind 
for plotting the flight paths of the air 
breathing, low-altitude missiles tested 
ilong the range 

But this clementan equipment would 
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be hard pressed to keep up with hyper 
sonic missiles on ballistic trajectorics, 
even over a short distance 

For that reason, a radar chain—first 
of its kind in this countrv—has been 
developed and installed for the Ai 
Force by Reeves Instrument Corp. This 
down-range chain will link all tracking 
stations simultaneously, and collect 
compute and present missile flight co 
ordinates back at the firing point 

Firings at the AFMTC have included 
such weapons as the Martin Matador, 
Northrop Snark and North American 
Navaho, all air-breathing missiles. Boc 
ing’s Bomarc, which combines rocket 
launching with ramjet cruise, also has 
been fired during a test program at the 
Center. The only ballistic missile of 
V-2 range, the Army’s Redstone, was 
first fired at AFMTC three vears ago 

But no long-range ballistic missile has 
vet been tested there 


Food for the Motor 


Missile powerplant propellants hav« 
increased in number from a handful a 
few vears ago to at least a score today 
\vailable from the tank-car quantities 
of full-scale production down to the 
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IRBMs ‘1 IRBMe [ RBM, 1 
? ? 


? | Joint Army- 7 
Nery Promct_} —|_Novy Project | | Army Prot) 
PENTAGON MISSILE MAZE 


laboratory supplies in cubic centimeters involved hus the rocket experimentet 
worth more than their weight in gold ilwavs has known something of th 
these new exotic fuels point the wav to improvement he could expect by using 
performance improvements liquid hydrogen and liquid oxygen in 

High on the list are metals: the light — stead of alcohol and liquid oxygen 
clements of lithium and boron, whos« But logistics of supply, the availabil 
hvdride compounds can be both fuel _ itv of the rarer fucls and the difficultic 
ind additive, and aluminum, finely pul lreadv known have slowed the use of 
verized in a slurry with a hydrocarbon — exotic propellants. It has only been r 
fucl cently that an rocket development 

The performance of any powerplant — unit has been able to look back on con 
that burns a fuel with an oxidizer d siderable experience with gasoline o 
pends on the heat content of that fuel JP-4+ fucl. Small-scale tests have beer 
Ihe more BTUs packed into a pound, made on chlorine, fluorine, boron and 
the better the engine performance will lithium compounds but most larg« 
be. Or, for a given performance, th« cale operational rocket powerplants a1 
higher heat content means a smaller still sticking to the tried 
quantity of fucl binations of fuel and oxidizer 

In the special case of a rocket power Ihe light-metal fuels are lithium and 


ind true com 


plant, where the oxidizer is carried boron hvdrides Pentaboranc B.H 
long in the missile tanks, one of the has been in limited production for 
most important engine parameters ts ibout ten vears in this country. During 
the exhaust velocity This is because that time, an impressive backlog of tests 
speed of the missile is almost always of — in rocket motors has confirmed its high 
paramount interest and the missik heat value, approximately twice that of 
speed is directly proportional to the conventional hydrocarbons 
speed of the hot blast of the exhaust I'wo uses are suggested for such 
Cheoretical jet exhaust velocitics have fuels: First, they can be used directh 
been calculated years ago from. th« is a fuel in combination with a suitabl 
chemical equilibrium of the propellants oxidizer; second, they can be added to 


101 





The Eaton Roll-Form Process 
Produces Jet Blades 

with Superior 
Physical Properties 


As a supplier to aircraft engine manufacturers for a 
quarter-century, Eaton is thoroughly familiar with 
the problems involved in producing blades to meet 
the exacting requirements of the aviation industry. 
We are also accustomed to developing specialized 
production machinery and processes which produce 
blades establishing new highs in quality and per- 
formance. In our Aircraft Division, greatly expanded 
facilities include exclusive Eaton developments in 
metallurgy, fabrication, and testing — all combining 
to produce accurate blades of correct metallurgical 


structure. 
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hydrocarbon fucls—with which they are 
miscible—to speed up the rate of flame 
propagation. 
The value of these compounds as ad 
from the of 
\ fuel has a characteristic 
propagation speed: the rate at 
vhich the flame front proceeds through 
fucl-air mixture kor 
r, this flame speed is less than 10 feet 
second 
In a combustion chamber, combus 
m efficiency depends on burning all 
f the fuel. To 
roviding cnough distance for the flam« 
front to exp nd to fill the chamber, 
By 


ditives comes mechanics 
combustion 
flame 


gasoline ind 


1 designer, this means 


nd to complete burning 
the flame 
front 
ymbustor 
horter 
vings in 
reflected 


increas 
propagation rate the 
faster to fill the 
ind burning is completed in 
length of the chamber. Siz« 
the combustion chamber 
ill the 


structure 


flame fans out 


wav back through 
¢ weight ind of the 
Metallic slurries had been tested du 
ng World War IT bv Dr. Eugen Saen 
eer as of his antipodal bomber 
tudy project. He 
finely powdered and mixed with gaso 


tl missilk 


part 


used aluminum, 


ri 


Defense Against ICBMs. 
Ther 

was to 

the fucl. 


first 
of 


aa) 


two objectives: the 

the heat content 
the second to 
the mass of the cxhaust 
therefore the thrust of the 
to the exhaust 

Saenger’s chief difficulty was keeping 
the aluminum in suspension. Mechani 
il agitators in the tank kept the mix 
moving, but even so there 
tendency ind clog- 


wcrc 
mcreas 

ind was 
roease ind 


reaction 


turc was a 
toward separation 
ging in the lines 

Chere indications that some of 
these mechanical problems have been 
solved, and that a slurried fucl is a 
nearly practical proposition. 

Hottest new field of missile technol- 

is that of the anti-missile missile, 
ntis” in the new jargon of the trade. 
The basic problem is an extremely 
dificult one: To intercept and destroy 
in intercontinental ballistic missile far 
cnouch from its intended target to pro- 
tect that target 

Studies like these were kicked off 
during World War IT, when the field 
emplovment of the German V-2 ballis- 
tic missile was creating havoc in the 
port cities of Antwerp, Calais and Lon- 
don. The problem of intercepting that 
weapon was technically bevond reach 
it the time. The reason was the lim- 
ited available performance of rockct- 
powered airframes. 

The V-2, hurtling downward toward 
its target, clocked about Mach 5 in 
its dive. Every second it ripped 5,000 
ft. nearer its target. From takeoff to im- 
pact, the V-2 was in the air only about 


irc 
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NEW OBLIGATION AUTHORITY 
(in millions) 
USAF 
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EXPENDITURES 


USA 
17¢ 


\c 17 
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42 
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YY 


Navy 


Navy 
141 
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the task of 


identifving it, 


hve icquiring it 
by radar, plotting its 
probable trajectory and then firing an 
left a 

the 


minutes; 


missile very. slim 


for 


mtcrce pting 


segment of time inti-missile 
flight 
Calculations 


missile 


that 


have 


showed in anti 
to have a 
that of the 
in hope of defending a 
that 


cour;rse, 


missile would 


minimum velocity twice 
V-2 to 
taurgct 
we ipon 
Mach 
cards 


Such 
Iechnical 


CIVE 
rudimentary 
speeds ot 


the 1946 


even 
of 


were 


igainst 

And 
10 just not in 
f* isibl< 


icrodvnamics, 


clocities are now 


idvances in 
tructures, powerplants and guidance 
i Mach 10 vehicle feasible. The 


that technologies 


ottensiv« 


mn ike 


only catch is those 


have gone into missile de 
velopment, and the target for the ‘“‘an 
loafs along at Mach 
5. On the terminal leg of its trajectory, 


an ICBM will be making about Mach 


10, or about two miles per second. 


tis” no longer 


Earlier Warning 


But as speeds and ranges have in- 
creased, altitudes and times of the flight 
path also have increased. This means 
there is a chance to get a much earlier 
warning of an ICBM attack. With a 
flight time approaching half an hour, 
and peak trajectory altitudes of hun 
dreds of miles, the time for defending 
forces to gather data increases sharply 
compared to the case of the simple, 
short-range V-2. 

In this data-gathering and plotting 
process lies the heart of the anti-missile 
system; with that segment out of the 
way, hardware development should be 
relatively simple. 

One comparatively recent radar tech- 
nique might form part of the founda- 
tion for this new branch office of mis- 
sile enginecring. Mortar-locating radar 
—MPQ/10, developed by Sperry Gyro- 
scope Co.—was used in the late stages 
of the Korean war to spot positions of 
enemy mortar batteries. By tracking 


; 


the shell in flight and calculating its 
trajectory back down to the firing point, 
uch radars could plot coordinates for 
in all irtillery strike 
This particular Spern 
used in missile experiments during test 
hrings of short-range presum 
ibly the Army's Corporal or Redston« 
lor these tests, the MPO 10 tracked 
the ifter takeoff and predicted 
coordinates for its impact point. 


Warhead Fallout 


Strength of the 
important part in anti-missil 
A V-2 high-explosive 
10,000 ft. would 
caused only minor damage in the 
An ICBM bearing a ther 
monuclear warhead, or one of the newer 
3-F charges, would be ibout as 
cffective at 10,000 ft. as 

Currenth teams are 
on the problems of the “antis”: Bell 
Laboratories, under a $12-million Army 
contract; North American Aviation, 
Inc., and the Convair division of Gen 
cral Dynamics. 

These only a few highlights of 
one of the most complex technical and 
organizational fields ever to tax the en 
gineering and management mind. The 
future success of the guided missile pro 
gram depends on the current redirec 
tion of effort. If the right man makes 
the right decisions at the right level 
we can regain the ground lost to the 
Russians. 

One of the unusual problems of th« 
inti-missile missile is inherent in the 
flight of target The oncoming 
ballistic missile, traveling at hypersonic 
speed, generates a huge contrail of 
ionized gas particles. Those particles 
will give as strong a signal as the mis 
sile itself, and in some cases, a stronger 
signal. 

Then the problem is the ability of 
the tracking radar to distinguish be- 
tween the missile and its flight path, 
stenciled in space by ionized gases. 


OI 


radar has been 


missiles, 


missile 


ncw W irheads plays 
i most 
system design 
warhead detonated at 
h ive 


target area 


just 
it sea level 


three working 


are 


its 
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LANDING 
— GEAR 
SWITCH 


pECTAY swe anal 


Hermetically-Sealed 
LIMIT 
SWITCHES 


Only Electro-Snap Hermetically-Sealed Limit 
Switches have ALL parts (terminals, switch and 
operating mechanism) sealed in a dry, inert gas. 
This complete sealing insures dependable op- 
eration anywhere—at any altitude, temperature 
or humidity. That’s why we can say “this switch 
is environment-free.” That's also why Elec- 
tro-Snap Hermetically-Sealed Switches are first 
choice of leading aircraft manufacturers for 
landing gear control and other aircraft switching. 





_g7 Hermetically-Sealed 
nom ‘ Switches 
v Used On: 


Two Electro-Snap Hermetically-Sealed Limit Switches provide 
positive, dependable control on typical landing gear application. 


T-37, RB-66, B-66, B-58, TF-102, F8U, F7U, F3H1, F3H2, 
F3H3, F-101, B-36, Regulus, F-102, C-122, F-104, 
C-130, Seadart, and many other experimental and pro- 

Ointtne, che ROCKET safety SWITCH 





—Another Hermetically- 
Sealed Switch by Electro- 
Snap. Now used on today’s 
newest fighter aircraft for 


ae” indicator and iv 
¢@Y’ ELECTRO - SNAP cuits in rocket tubes 
SWITCH AND MFG. CO. Write for full details in Data Sheet HM-3. 


4220 West Lake Street, Chicago 24, Illinois 
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@ AIR TRANSPORT 


Prosperous Trunk Lines Enter Jet Era 


revenue 


By Craig Lewis 


The past year has been a turning point in the history of the nation’s 
trunk airlines. It marked the end of one tremendous period of growth and 
the beginning of an even greater and more vital era of expansion. 

Airline business in 1955 was the greatest ever by a wide margin, 


capping a ten-year period of development in which revenues more than 
tripled. At the same time, a base for future expansion has been laid with 


widespread purchases of turbine transports and a massive realignment of 


routes and competition. 

lraffic 
last VCal 
20° with 
first business, and 
revenues Profits in 
creased substantially from the previous 
vear’s plateau. 


Orders Top $1 Billion 


Ihe airlines ended the vear with over 
$1 billion worth of equipment on order, 
the bulk of it turboprop and _ turbojet 
transports. The jet era really got under 
way late in 1955 with a rush of orders 
for Boeing 707 and Douglas DC-S8 trans- 
ports. 

Civil Aeronautics 


ill records 


increased 


both 


ind revenues broke 
trafhc 


gaims im 


Passenger 
substantial 
class ind cod h 


were up 16% 


Board acted in a 


106 


scrics Of important cases to rearrang¢ 
the trunklinc pattern 
major 
strengthen the smaller trunk airlines and 


on the 


route These 


decisions were designed to 


crease Competition nation’s ait 
route 

Trunk airline trafhe 
( itcgorics last VCaT Revi THU 
ind revenue ton-miles 
freight 
respectivel 


increased in all 
passcnecr 
miles gained 19% 


20 I’xpress and increased 


Mail traffic 


1 gain of only 9%. 


22% and 25° 
lagged with 
Revenues showed 
ment, with total operating revenues 
passing the $1 billion mark for the first 
time Passenger revenue alone was 
slightly more than $1 billion. Decreases 


similar improve- 


were registered in mail and 


subsidy, since CAB adjusted the rates 
downward during the year. 


Operating income and_ profits will 
show even better gains when final tabu 
lations for the year are completed. ksti 
mates indicate that, in spite of a dis 
ippointing fourth quarter, profits m 
about a third over the 1954 
worries about narrowing 


Cre ised 
level, 
profit margins prevalent a year ago. 
Last year’s phenomenal airlift pros 
perity was tied closely to the high na 
tional rate of economic activitv. Econo 
mists expect the economy to continuc 
to operate at a high rate at least into the 
third quarter. The airlines are expected 
to continue their heavy gains through 
1956, since even a fairly serious reversal 
of the general economic trend probably 
wouldn't be felt by the industry before 


fall. 


Jet Era Starts 


The future form of airline service 
took shape this year in a series of cru 
cial commitments for turbine aircraft 
Operationally, the effect of turboprop 
and turbojet transports won’t be felt 


' 
casing 


carly 
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until 1960, but there can be no doubt 
that 1955 marked the beginning of the 
jct era for the nation’s domestic airlines. 
Ihe orders began with the decisions 
of American Airlines and Eastern Au 
ines to buy the Lockheed Electra for 
turboprop Then last 
United Ai ended 
period of speculation with = the li- 
uncement of an order for Doug! 
DC-5 transports. American, Braniff Air- 
iys, Continental Air Lines and ‘I rans 
World Airlines have followed with or- 
ers for the Boeing 707, and L astern, 
National Airlines and Delta Au 
have decided to buy the DC-S. Braniff 
and National also ordered Electras 
The decision to buy turbine types 
was an expensive one and had to be 
unknowns, a major 
whether trafic will devel p 
t fill the 
ify cpr 


transport 
l Ines 


long 


I 1iecs 


based on several 
} being 
tremendor in- 


ented by the 


have 


pceror r()- 


line executives would 

» wat 
cts, but competitive factors 
Speed 


selling 


iwhil 


decision 
factors in 


immediate 
ire ke 
ortation, and as 


they all 


soon as onc 

ordered a jet, had to 
the move 

While they are waiting for the jets, 

irlines have an immediate capacity 

ought on bv trafic growth 

ile iW irds of 


new routes 
Lockheed and Convair ar 
orders for 
which 

es reliable performers. The airlines 
feel that such types as the DC-6/DC-7 
eries and the Super Constellation seric 
vill furnish the bulk of capacity for 

irs to mec. ifter the jets go 


filling piston-engine 


nsports have them 


| proven 


even 


t ( 


Actually, the jet age 


=) 


came to the 
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started service with Vicl 
last summer. Capital w 
year jump on the other 
before they will | 
CTVICc¢ \ 1S 


numbers 


ounts d 
cnough 
cftect 


} rt ' 
the 1rTicl 


m ¢ ipital s 1955 

eports good public respons¢ 
ind high load factors for its Viscount 
service, most of which is concentrated 
between Washington and Chicago 


Financial Maturity 


Financial problems inv lved in order- 
ng the 


that the 


expensive jets demonstrated 


airlines have reached a new 


BOEING 707 


Wh kk 
pected to ¢ 
the next f 
this 
clarity lies in the large number 
ind services awarded by CAB 
Many carriers wi 


tablishing themselves com- 


much hazier. The main reasor 
lack of 
of routes 

in the past y 


engaged in ¢ 
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@ AIR TRANSPORT 
Domestic Trunklines—Estimated Traffic, Revenues and petitively in new markets, as well as 


Ex 1954, 1955 mecting new competition on their old 
routes. 

The new competitive situation won't 
be felt fully for awhile—mavybe for as 
long as two years. None of the airlines 
Treffte Item 1955 1954 has the equipment to take full advan 

tage of the new opportunities. Wher 

Revenue Passengers 34,513,000 29,561,000 new services are being inaugurated, it 

Revenue Passenger-Miles 19,375,000,000 16,288,420,000 ’ usually means canceling schedules on 

Mail Ton-Miles 86,750,000 79,657,000 . other routes. It will be well over a 

Express Ton-Miles 50,200,000 40,165,000 ’ vear before deliveries of new equipment 

Freight Ton-Miles 176,175,000 144,432,000 A will give the airlines some added ca 

Revenue Ton-Miles 2,225,000,000 1,852,369,000 ' pacity to exploit the new routes 
Nl Ape, philosophy voiced by 

the C in its decision on three major 

— $1,016,560,000  $872,124,000 cases last fall—the New York-Chicago 

snail eaineen aaa aee , case, the Denver case and the North 

Freight. | 99.581,000 33,000,000 . cast-Southwest case—was that it was try 

a } 04.4senne 19,950,000 ing to build the regional carriers as morc 

Operating Revenues 1,130,783,000 973,387,000 fective competitors of the Big Four 

pubis Senin ’ © 773,000 3. 700,000 : The Board said it was trving to narrow 

Total Revenues 1,133,556,000 977,087,000 ' Sees tt ee Seen Ox 
temtiiaees. ... ‘993,394,000 877.690.000 : Big Four, which do 75% of the trunk 
punts oa ate ie li 140,939,000 99,467,000 ( business, and the remaining nine car 

eo rita ricrs which are left with 25% 


The decisions in the three cases have 
brought route changes of varving de 
tima grees to 10 of the 13 trunk airlines 
Subsidy Es tes, Fiscal Years 1951-1957 Most of the awards took airlines into 
ireas where they had not operated be 
1951 1952 1953 1954 1955 1956 1957 fore, offering major competition on 

(In Thousands) manv routes for the first time 
Domestic Trunks $18,881 $6,411 $3,527 $3,880 $3,059 $2,193 $2,187 e Capital was the first carrier to benefit 
Local Service. . . ' 17,310 18,990 21,800 24,570 23,040 24,088 23,808 from the new philosophy. In the New 
Helicopters Te : 2,574 2657 2,814 2803 York-Chicago case, the regional carrict 
States-Alaskan Operations. . 792 2,075 3,226 3,391 3,393 3,152 3,319]. was promoted to the status of major 
Intra-Alaskan Operations. . . 2,484 3,356 4,639 4,945 4,530 3,723 3,674 competitor with United, American and 
Hawaiian Operations. ; 48 715 871 684 293 293 293 I'WA in the area between New York 
Transatlantic Operations..... 16,121 10,656 9,034 1,299 635 2,273 and Chicago and got a new New York- 
Transpacific Operations 10,776 11,641 12,173 8,719 378 Buffalo-Detroit route. Later, Capital's 


Latin American Operations... 10,245 14,511 15,471 16,116 10,154 6,339 8,136 route pattern in the south was altered 
to allow the carrier to compete morc 


Re Fe 76,657 68,355 70,741 66,178 47,505 43,237 46,486 effectively between the northeast and 
Atlanta and New Orleans 
e Braniff Airways was brought into th« 
Leadership in Intercity Passenger Traffic New York market from Dallas in a com 

pletely new route outside its western 
pattern. ‘The new service, via Memphis, 
Comparison of Air, Rail & Bus Revenue Passenger-Miles: 1955 Nashville and Chattanooga, offers com 

(Domestic, Excluding Commutation) (000,000 omitted) petition on a route formerly dominated 
by American. 
Greyhound Corporation’... . 4,689 - N. ¥., N. H. and Hartlord... 1,200 @ Delta also entered the New York mai 
American Airlines. . . u - Delta Airlines. 966 ket and was extended to Houston. ‘The 
United Air Lines - Southwestern Greyhound 878 new route primarily means new com 
Eastern All: Lines. . . . ee - National Airlines. . 858 petition for Eastern between Houston 
Pennsylvania RR... she . Northwest Airlines. 827 and the northeast but it also means 
New York Cental ae - Capital Airlines 795 Delta long with Capital, will offer 

a, 1 g sapital, wi 
Trans World Allines. . . . .. - Chicago, Burlington and tiff new mpetit f East bi 
. competition for Eastern be 
Pacific Greyhound......... Quincy 736 tween New York and other northeast 
Atchison, Topeke end Senta Fe 1,915 - Chicago and North Western 696 erm points and such southern markcts 
Union Pacific 1,418 . Chicago, Rock Island and lacie saath Chee Gili ' 
South Pacific... 1,304 Pacific 671 as Atlanta and New Orlea 
e Continental's isolated western route 

pattern was extended to the east and 
west so that the airline has a new Chi 
cago-Los Angeles route via Denver and 
Air traffic estimated on basis of 11 months reported. Kansas City. Continental must estab 
Rail traffic estimated on basis of 10 months reported. lish itself in this new market in com- 
Bus traffic estimated on basis of 9 months passengers carried. petition with IT'WA, United and Amer 
Source: Aijr Transport Assn. can. 


¢ Northwest Airlines was given Chicago 
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‘Includes Eastern, Florida, Great Lakes, Northwest, Overland and Southeastern 
operating divisions. 














New jet fuels and lubricants—wonder products of Esso Research 


Each time new, higher-powered jets roar into the sky, 
the heat of their power and the cold of the altitude 
create a terrific lubrication problem. Some bearings 
which absorb the tremendous thrust of jet power 
must be lubricated at 65° below zero! Yet the same 
oil must guard the smooth operation of other bear- 
ings in the jet furnace at 450° above zero! This 
problem couldn’t be handled by any oil that ever 
existed before. 

A lubricating oil was “tailor-made” to meet these 
extreme requirements by Esso Research, America’s 
largest petroleum research organization. This high 


degree of technical know-how is the result of years 
of experience in fue] and lubricant design and con- 
stant product testing. Esso Research is always in 
step with progress, keeping pace with the needs of 
today ...and anticipating the needs of tomorrow. 


Esso) 


AVIATION PRODUCTS 





‘A DEPENDABLE 
"SOURCE 


"FOR CREATIVE ENGINEERING 
~ AND QUALITY MANUFACTURING 


BENDIX Products Division has long specialized 


in FUEL METERING, ENGINE CONTROL SYSTEMS and 


LANDING GEAR. 


‘ -and en- 
much of 
wry to the 


This advanced type fuel metering unit was developed by Bendix 
to include special features for the 10,000-pound thrust class 
Pratt & Whitney J-57 turbojet—the engine which puts the 
power behind the super performance of the F4D Skyray. 


A. early as 1945. Bendix brought out a jet engine control which auto- 
matically metered fuel during engine acceleration and deceleration 
so as to avoid over-temperature, compressor stall and “flame out”, 
Since then. these features have become a “must” on all jet engine con- 
trols. allowing the pilot to slam the throttle wide open without danger 
of ruining the engine. or slam it shut without risk of “flame out”. 

Bendix fuel metering is used today on nearly all American air- 
liners, and on a great majority of military aircraft. This ineludes injec- 
tion type carburetors and direct fuel injection, as well as fuel metering 
and complete engine control systems for jets. 

These and other achievements are solid evidence that the aircraft 
industry can continue, as in the past. to look to Bendix for creative 


engineering and quality manufacturing. 


Float and injection ty pe carburetors . . Direct injection fuel systems 
Fuel metering and engine control systems for jets and turboprop engines 
... Brakes, wheels and shock absorbing struts for all types of airplanes. 


BENDIX oivricn SGUTH BEND worna 


Export Soles: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
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Aircoach Statistics—1955, 1954 and 1953 
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Carrier 


1955 


1,006,000 
76,000 
238,000 
296,000 


American 
Braniff 
Capital 
Colonial 
Continental 
Delta 390,000 
1,429,000 
520,000 
333,000 
1,325,000 
1,206,001 
342,000 
6,921,000 


Eastern 
National 
Northwest 
TWA 
United 
Western 
Totals 


' Estimate 


Source: CAB reports 





30,000! 


Passengers 


1954 


610,17¢ 
29,980 

331,629 
27,005 


298,333 


1,030, 20¢ 
4290. 56¢ 
322,894 


714,045 
309,544 
310,419 


1,078,773 720,051 


86 7,11 )e 
295,194 


5,243,796 


574.751 
218,899 


3,663,617 


295 ,232,0) 
1,483,262,000 
1,15 ),346,000 

169,733,001 
6,662,429,000 


Passenger-Miles 


1954 


303,090,000 
291,759,000 
1,027,702,000 
535,256,0 ) 
102,201,000 


3,726,071 ,000 








is a point on its transcontinental route, 
ind the carrier was chosen for 
Detroit-New York service 

© Western Air Lines got a Denver-San 
Francisco segment via Salt Lake City 
md Reno which fills a gap in its sys- 
tem. Western will compete with TWA 
md United on the route 

® American Airlines entered the travel 
markets at Houston and Pittsburgh and 
vas permitted to offer a third nonstop 
service between Chicago and = San 
Francisco in competition with United 
ind TWA 

e United added Pittsburgh to its svs 
tem and was permitted to serve Kansas 
City, long a TWA preserve on cast 


a new 
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Average Passenger Yield 
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CAB Annual Airline ‘ 


First Class 


tat 


Aircoach 
4,35 
15 
13 
47 
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UNITED AIR LINES ANNOUNCES 


A New Standard of Air Freight Serv- 
ice! In the latter part of April the first 
of five new DC-6A Cargoliners” will join 
the United Air Lines fleet. Added to the 
ten all-cargo planes we have now, these 
new DC-6As will increase our all-cargo 
space by nearly 70‘>. 

United’s DC-6A Cargoliner is not only 
a new plane, it is a different plane. It in- 
corporates many advanced and exclusive 
features. It carries up to 30,000 pounds 
of cargo, at a speed of 300 m.p.h. It ac- 


commodates single pieces up to 76” x 
81” x 115”, and up to 8000 pounds. 

In addition to this big and growing 
all-cargo fleet, you are also served by our 
regular Mainliners,” including United's 
DC-7s—which provide the nation’s 
greatest 365 m.p.h. cargo lift. And from 
United Air Lines you get these exclusive 
“extras” — 

Telemeter Air Bill. Special new equip- 
ment and United’s vast communications 
system makes possible the handling of 


Many exclusive features for greater 


ALUMINUM PALLETS allow 
pre-loading which speeds han- 
dling and protects cargo. 


RADAR —for smoother 
flights, greater on-time 
dependability. 


GREATER TIE-DOWN STRENGTH. All tie- 
down rings in the main cabin hold up to 
5,000 pounds. Twelve 10,000-Ib. rings se- 
cure extra-heavy cargo. All rings ore re- 
cessed into smooth, all-metal floors. 
— a4 
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NEW DC-6A CARGOLINERS 


complete air bills by wire. Advance no- 
tice of expected arrivals is possible now 
— while shipments are still in the air. This 
means the consignee can have pickup 
arrangements completed when the plane 
arrives. 

Reserved Air Freight Space on All 
Equipment. An important United Air 
Lines exclusive. On request you can get 
advance reserved space on any United 
plane to any of the 80 cities on our route, 
and on connecting world-wide carriers. 


These exclusives may seem like special 
handling to you—but they’re just part of 
United's regular routine. Such service 
features plus the new DC-6As add up to 
just one thing: A completely new stand- 
ard of air freight service for you. For 
service or information call your United 
Air Lines Freight Representative or write 
for new booklet on air freight tailored to 
your needs! Cargo Sales Division, .Dept. 
J-3, United Air Lines, 5959 South Cicero 
Avenue, Chicago 38, Illinois. 


shipping convenience, speed, protection 


MOTORIZED TUG BARS enable 
United to handle the heaviest 
pieces with core and precision. 


—— | 
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SPECIAL GARMENT BAG HANGERS save 
you pressing charges and packing expense. 
Garments move from door to door on hangers! 
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-—Cargoliner 


ALSO—separate temperature controls 
for cockpit and cargo compartments, 
permitting a cargo compartment tem- 
perature range from 40° to 70°. 


UNITED 
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' “A NEW 


EXPANSION 


LINDEN, N. J. 


T. better serve Atlantic Coast and 
European clients, the Babb Company, 
Inc. has just acquired new expanded 
facilities at Linden, New Jersey. Here 
44,000 sq. ft. of servicing facilities, 
including three test cells, now are in 
operation. Babb's former operation at 
Newark, N.J., has been transferred to 
Linden to bring together in a single 
location a complete and modern engine, 
propeller, and accessory overhaul 
and maintenance service for aircraft 
owners and operators. 


Home office: 


Sky Harbor Airport, 
L o c Phoenix, Arizona 
THE a COMPANY, IN e Linden, N. J. 
More than a juarter 1 a entury T service 


to the Aircraft Industry St. Johns, Quebec, Canada 
Glendale, Calif. 
Washington, D. C. Miami, Florida 
Paris, France London, England 
Brussels, Belgium Rome, Italy 


Zurich, Switzerland Damascus, Syria 
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west freed 
between 


and at Ft. 


United also 
restrictions 


Detroit, 


SCTVICCS Was 


from operating 
Philadelphia and 
Wayne, Ind 

e Trans World Airlines was chosen to 
offer United its first cast-west competi 
it Denver. ‘Tulsa and Oklahoma 
idded to ‘TWA’s system to 
American competition on trans 
continental and Detroit was 
to the New York-Chi 
cago route 

e Eastern gained the least in the thre« 
having to be content with th« 
removal 


fon 
City 


IVE 


were 


service, 


idded airline’s 


CASCS, 
door restrictions at 
Pittsburgh which permits better ser 
to Akron, Cleveland Detroit 
ind to southern points 


of < lose d 


IC ind 


New Florida Decision 


\ fourth important case will be de 
cided this vear. In it, new competition 
on New York-Florida routes will emerge 
National. Northeast 


a leading contender 


x Eastern and 
\irlines has been 
for the new route, but it remains to bc 


secn whether the philosophy applied to 


Load Factors 








Aver 
Certificated 


age Passer 


Load Factor 
heduled Trunk 


ger 


t the 


Airl 


for 1954 Compared with 1955 


American 
Branift 
Capital 
Colonial 
Continental 


Delta 
Eastern 
National 
Northeast 
Northwest 


Trans World 

United 

Western 
AVERAGE 


CAB 


t Traff 


1954 
68.11 
62.48 
58.69 
58.4¢ 
54.31 


60.( 
58 
59 


55.9% 


Annual 


Report 


1955 
67.99 
61.55 
62.31 
53.33 
53 4 


63.93 
AD Or 
64.09 


59.2% 


1 


ne 


2 








Comparative Direct Operating Costs 


(Cents per U. S. domestic plane-mile, 9 months ending Sept. 30.) 





1954 


Depreri- 
ation 
Charges 


Direct 

Flying Mainte- 

Operations nance 

Uo-3 3.71 11.25 
Dc-4 5.51 19 97 
CV-240 24.97 
Cv-340 5.7 
MARTIN 4-0-4 


15.3 
10 05 


Total 
Direct 


Operating 


Costs 


Flying 


Operations 


is 


1955 
Depreci- 


ation 
Charges 


Direct 
Mainte- 
nance 


Total 
Direct 
Operating 
Costs 
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New 
ROTOCHUTE 
for Pinpoint Drops 


Working with the Office of Naval 
Research, Kaman Aircraft is developing 
a new concept of air supply for confined 
combat areas. The Rotochute will permit 
the dropping of supplies from low-flying 
high-speed aircraft into restricted areas 
with pinpoint precision. Supply planes 
will fly under the range of antiaircraft 
fire at jet speeds. Lifesaving supplies 
will land in “friendly territory.” The 
Rotochute is another example of the 
advanced research and development pro- 
grams being carried out by Kaman in 
the National Defense effort. 


THE KAMAN AIRCRAFT CORPORATION 
BLOOMFIELD, CONN 
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last vear’s dec ISLOnS will decide this one. 
Of the CAB majority that carried the 
decisions on the first three cases, Josh 
Lee has left the Board, and Chairman 
Ross Rizley is leaving this spring. It 
remains to be seen how their replace- 
ments feel about the situation 


New Competition 


An important decision made by the 
CAB late in 1955, which is causing the 
trunk airlines some concern, is the rul 
ing in the Large Irregular Case. Here 
the Board introduced some potentially 
strong competition for the trunks by 
authorizing a new class of supplemental 
llr carriers to conduct unlimited charter 
operations and operate up to ten flights 
1 month in common carriage between 
inv two cities. Ultimate effect of the 
decision is difficult to assess, since it 
remains to be seen whether the new 
supplemental carriers will try to operate 
in the stvle of such coach combines as 
North American Airlines and whether hi } 
thev will be able to finance enough 
modern equipment to offer serious com ‘Seem aes reemee mea: oe: : 
ps tition. [_ FORECAST OF DOMESTIC AIR CARRIER REVENUE PASSENGER aes | 

After several vears of negotiation and ee —— 
litigation, CAB and President F.isen- 
hower decided to allow Eastern and 
Colonial Airlines to merge. When 
“Eastern adds Colonial’ s Canadign gna 
Bermuda routes to its svstem this vear 
the ranks of the trunk airlines will be 
reduced to twelve. 

Last vear, Continental Air Lines and 
Pioneer Air Lines consummated a 
long-pending merger that had been ap- 


proved bv the CAB in 1954. 


LOCKHEED ELECTRA 


PASSENGER MILES 


Billions 





ee eee | T 
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Mail Pay Decline 





The decline in mail pay last 
while mail trafic was increasing is duc 
to a new service mail rate formula estab 
lished by the CAB. The new rates arc 
based on a multi-clement svstem which 
1 line-haul rate of 30.17 cents a position of 
ton-mile and terminal fees based on a 1s attributed 

ranging from 3.32 cents 1 verv good vear for first ss trafh American and 
to 33.21 cents a pound. nd that clement kept PW A's 

\s in past vears, trunk aircoach traffic growth ost excursion 
showed substantial gains in 1955 
Coach trafic grew 25% in terms of 








vear o 


62 “63 64 «(65 
CAB FORECAST 


between cast and 


of total trafhe his 


the fact that +5 was oast 


Davs roures 


34.5 
to points 
United Air Lines 


' 
lead, and the new 


effective 


liding scale 
ow ed 


oach rates became 


$160 Coach Fare 


September 


I'WA savs that it has had great suc- 


passenger-miles, while total traffic in 
reased only 18%. In spite of thes¢ 
gains, coach business advanced only two 
percentage points over last vear to a 


A new element w ntroduced into 
the coach \ugust when 


[WA announced it would offer a $160 


round trip coach excursion fare on high 


picture last 


Total Traffic on U. S$. Common Carriers 





Passenger-Miles 


1,390,618,130 

466,229,395 
1,690,618,378 
3,547,465,903 





FISCAL 1955 


FISCAL 1954 


Percent 
of Total 


Percent 


of Total Passenger-Miles 


39.2 1,110,203,058 33.8 
13.1 534,993,680 16.3 
47.7 1,636,890,876 49.9 

100.0 3,989,087,614 100.0 








s with the new fares, as well as with 
combination class Super-G Con 
stellation service. American and United 
ire more cautious, but all three carriers 
have asked the CAB to renew the fare 

United and TWA for six months and 
American for sixty davs from the March 
expiration date 

Ihe major dark spot on the 1 
trunk airline record was safety 
tirlines had seven accidents and 
passenger fatalities during the year for 
a fatality rate of .78 per 100 million 
passenger-miles. These figures don’t in- 
clude the tragic United Air Lines’ 
DC-6B crash at Longmont, Colo., last 
November, caused by explosion of a 
time bomb. 


its new 
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There IS 
a BIG difference 


in fuel pumps 


r_.and the @E@O) SERVICE RECORD 
proves it! 


not on the drawing board 


Not by unsubstantiated claims . 
of dependable hours in the air under every conceivable flight condition, CECO 


Fuel Pumps have proved there is a big difference in pump performance. 

And there are good reasons behind this difference: 

. . To eliminate the “white layer” problem, CECO gears are made of 
... the result is 


an exclu- 


GEARS . 
Nitralloy Steel, hardened, and the teeth ground (not shaved) 
maximum durability and accuracy. 
are fully supported and plated with “shoeblack’ 
. Components are centered in a 
; no 


BEARINGS . . 
sive CECO material and process that insures longer life, minimizes maintenance 
ALIGNMENT CONSTRUCTION METHOD .. 

If a bonus in performance can 


common bore, easier to disassemble and reassemble for routine maintenance 
complicated re-alignment is required. 

help your present projects, send 

for more detailed information 

about CECO Pumps... and about 

integrated CECO 


completely 
Fuel Pumping and Control 


Systems. Ask for your copy of 


: “Engineered For The High And 


The Mighty 


CHANDLER-EVANS 


WEST HARTFORD 1, CONN., U 
OF 


PIONEER PRODUCERS 
ENGINE FUEL CONTROLS © AFTERBURNER CONTROLS 
® CARBURETORS @ PROTEK-PLUGS 


JET 
PUMPS @ SERVOMECHANISMS 





Twe swivel and two rigid Favuitiess Spring Action Casters with puncture-proof, 
pneumatic wheels permit a jolt-free ride for delicate testing units like this one. 
Easily moved and swiveled, this ""Flowrator” is taken over rough areas, with SH332- 
12x3 (swivel) and SH732-12x3 (rigid) Shock Absorbing Casters smoothing the ride. 


In the gigantic plant of Douglas Aircraft Company, Tulsa Division, 
many tough materials handling problems are solved with specially 
constructed castered dollies. For example, highly delicate equip- 
ment is used to test installations in the planes. A way was needed 
to transport this test equipment over rough ground without jarring 
the instruments. Douglas Tool Engineers designed the Flowrator, 
mobile test unit, mounted on Faultless Double Action Spring Cast- 
ers. Sensitive test equipment thus is moved speedily and safely 
over uneven floors and terrain—inside and out-of-doors. Produc- 
tion costs are cut at testing locations because readjustment of the 
gauges is unnecessary. Equipment arrives ready for immediate use. 
To get the complete story on the Douglas caster application men- 
tioned above, simply call your local Faultless Caster Distributor 
listed in your phone directory, or write us today. 


Two of many AIRMASTER Casters 


produced for the Aviation Industry 
Ms oe 


Made in accord- 
ance with Military 
Specifications and 
approved for use. 
Write for free illus- 
trations and spec- 
ification data. 
DUAL-WHEEL 


SPRING LOADED SPRING ACTION 
POSITION LOCK ON SWIVEL 


DOUGLAS AIRCRAFT COMPANY, TULSA, SOLVES DIFFICULT 
MATERIALS HANDLING PROBLEM FOR INSTRUMENTS 


fp 





NOELTING 
FAULTLESS 


Series SH300 Casters 
ebsorb impact shocks 
through vse of large 
durable springs under 
constant compression. 
Double ball bearing 
swivel construction. 
Hordened bolls and 
rocewoys. 


‘3 FEATURES 
". EXCLUSIVE WITH 


AIRMASTER 
CASTERS 


gg Shock-Absorbing Spring 

Action parallel to the cen- 
ter line of King Bolt to balance 
the load and allow wheel to 
be in contact with floor at all 
times, regardiess of rough 
floors or bumpy terrain. Spring 
assembly is an interchange- 
able member. 


Caster wheels of stand- 

ard design are easily in- 
terchangeable with stock wheels 
to inimize int eand 
"down" time. 





e Spring Action Castér 

continues to function as 
conventional Coster in case 
overload exceeds maximum 
spring load rating. An impor- 
tant safety factor to load and 
operators. 


IMPORTANT: A skillful com- 
bination of these design fea- 
tures enabled Favitiess Swivel 
and Rigid Types Double Ac- 
tion Spring Casters to success- 
fully poss all of the endurance tests ducted by ma- 
terials handling experts, while all other types of shock 
absorbing casters failed at one construction point or 
another. Further facts gladly furnished, no obligation. 
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U.S. Aircraft Engaged in Air Transportation 


SCHEDULED AIR CARRIER, DOMESTIC SERVICE 





| } 
Douglas Viscount Lockheed Martin (Boeing Convair | Total 


OPERATOR adie a | 
| 
| 
| 


DC-7 | DC-6 | DC-6A| DC-68, DC-4 | Dc-3| 744 | 1009 | 749 | 649 | O89 | 18 |4-0-4)2-0-2| 377 | 340 | 240 


Allegheny Airlines i4 a 
American Airlines 
Bonanza Air Lines 
Braniff Airways 
Capital Airlines 
Central Airlines 
Colonial Airlines 
Continental Airlines 
Delta Airlines 

Eastern Air Lines 
Frontier Airlines 

Lake Central Airtines 
Mohawk Airtines 
National Airlines 
North Central Airlines 
Northeast Airlines 
Northwest Airlines 
Ozark Airlines 
Piedmont Airlines 
Southern Airways 
Southwest Airways 
Trans-Texas Airways 
TWA. (Domestic) 
United Air Lines 
West Coast Airlines 
Western Airlines 
Trunk & Feeder TOTAL 71 43 ; 285 ul 4s I , ” 1. 

















Douglas Viscount Lockheed Martin | Boeing | Convair Curtiss Helicopter 


DC-7 DC-6 DC6A DCEB pe-4 DC-3 DC2) 744 049 749 | 649 049) 18 4-0-4 202 | 377 |340 240 C-46 S-51 S-55 47D | 47G 


HELICOPTERS 
Helicopter Air Service 


Los Angeles Airways 

New York Airways 
“CARGO ONLY” 

Aerovias Sud Americana 

Flying Tiger Line 

Riddle Airlines 

Stick Airways, Inc 


U. S. Airlines 





INTRASTATE* 
6-4 (C) California Cent. Airi 


| 
6-6 (C) Friedkin Aeronautics, Inc. 


FW-8 Capitol Airways, Inc 
| 


Helicopters, “Cargo Only” & intra- 
state TOTAL per 


Actt. Listed on Trunk & Feeder 
Certs 


Acft. Listed on Helicopters, “Cargo 
Only,” & Intrastate Certs 


Acft. Listed on all Domestic Certifi- 
cates 77 f 7 109 =6293 0 





* includes 16 L-1049C t Includes 24 L-1049G (4 NWA: 20 TWA 
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DOUGLAS DC-7C 


Flag Airlines Strengthen Leadership in 


The nation’s international airlines took their first steps into the jet age 
in 1955. ‘The move was made in a year of general airline prosperity, a year 
which showed marked improvement in the carriers’ subsidy position, as well 
as substantial increases in trafic and revenues. 

U.S. flag airlines laid the groundwork for coming jet operations with 
orders for Boeing and Douglas turbojet transports, which will begin serving 


international passengers in 1959. 


Business was good in 1955, although 


profits were disappointing. Traffic in 
creased considerably, with revenue pas- 
senger-miles up more than 18% to 
4.43 billion. Cargo business was up 
11%, U.S. mail ton-miles up 45% and 
foreign mail up 6%. 

lotal revenue for 


the international 


only 7.7% to 
increase in 


carriers increased 
million, in spite of a 15% 
passenger revenue which reached $293 
million. 

Subsidy payments fell off 73% 
$28.5 million to $7.6 million 

Because of these sharp reductions in 
subsidy, profits did not keep up with the 


from 


$387 


high business level maintained by the 
carriers in 1955. 

Nearly all the major international 
tirlines have made their initial commit 
ment for turbojet transports. Pan 
American World Airways made the 
first move last October when it ordered 
a mixed fleet of 25 Douglas DC-8s and 
20 Boeing 707s. Pan American will be 
the first airline to get a jet transport, 
with delivery of the first Boeing 707 
promised for December, 1955 

Braniff Airways and Trans World Ait 
lines have chosen the Boeing and Delta 
Air Lines and Pan American-Grace 
Airways will operate the DC-8. North 
west Airlines will be the last major in 
ternational carrier to make up its mind 

l'runk airlines which operate stub 
end overseas routes—American Airlines, 
United Air Lines, Eastern Air Lines, 
National Airlines—have also committed 
themselves for turbojet equipment. 

The needs of the long routes oper 
ated by the overseas airlines have 
evolved larger, heavier aircraft than 
specified in the original Boeing and 
Douglas designs. As range has reached 
the 5,000-mile class and weight ap 
proached 300,000 Ib., the DC-8 and 
the 707 have moved into a class com 
pletely by themselves. 

The British Comet, the only other 
turbojet transport which is a current 
prospect for overseas airline use, is far 
short of the capabilities of the two 
American transports. While the British 
are starting the development of the Bris 
tol Britannia long-range turboprop trans 
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BOEING INTERCONTINENTAL 


Ocean Traffic 


port, it is evident that the bulk of in- 
ternational ject travel will be done on 
the DC-S and the 707 ordered by the 
American carriers. Major foreign ait 
lines are also lining up for delivery of 
cither the Douglas or Bocing turbojet. 


U. S. Lines Dominate 


In international travel, the airlines 
have increased theit domination of total 
trafhe, and the American flag carriers 
have increased their share of total air 
traffic. 

During the vear ending June 30, 
1955, 65° of the passengers traveling 
to and from the United States went by 
air. Passengers arriving by air increased 
17% over the comparable 1954 period 
while sea arrivals mcreased only 9% 
Air departures were up 22% in the 
1955 period while sea departures lost 

Travel to urope makes up about 
two-thirds of the total sea trafhe and 
ibout one-third of air traffic. Travel to 
Bermuda and the West Indies makes 
up about 45% of air travel from the 
United States. 

Ihe trend to air travel across the 
\tlantic has made substantial gains 
Last June was the first summer month 
in which more people flew to Europe 
than traveled bv ship. 

In the 1955 period, 1,177,546 peo- 
ple arrived in the United States by air, 
$08,999 on U.S. airlines and 368,547 
by foreign airlines. In the same period 
1,028,264 people left this country, 695,- 
523 by U.S. flag airline and 329,741 
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AIRPORTS 
for the 


JET AGE 





tor Commercial Airfields 
. and Military Air Bases 


Complete electronic control 
—from ticketing to take-off. 


High speed, 
safer aircraft fueling systems. 


Improved navigational aids. 


Redesigned taxiways, lighting 
systems, and aircraft parking areas. 


Multiple runways. 


Assembly line repair. 











PARSONS 


THE RALPH M. PARSONS COMPANY 


— _ or ee rt ee Oe ee et 


ENGINEERS - CONSTRUCTORS 
617 South Olive Street, Los Angeles 14, California 








United States Aircraft Engaged 


INTERNATIONAL SERVICE 


SCHEDULED AIR CARRIER, 
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in Air Transportation 





Douglas 

OPERATOR 
Alaska Airlines 
Alaska Coastal Airlines 
American Airlines 
Braniff Airways 
Caribbean Ati. Airlines 
Colonial Airlines 
Cordova Airlines 
Delta Air Lines 
Eastern Airlines 
Ellis Airlines 
Hawaiian Airlines 
Mackey Air Transport 
Midet Aviation Corp. 
National Airlines 
Northern Cons. Airlines 
Northwest Airlines 
Pacific Northern Airtines 
Panagra 
PAWA-AD 
PAWA-LAD 
PAWA-PAD 


Reeve Aleutian Airways 
Resort Air Lines 

Trans Pacific Airlines 
TWA (International) 
United Alr Lines....... 
Wien Alaska Airlines 


TOTAL 


“Also listed on Domestic Certificate 


***Operated in arrordance with CAR No. SR- 
"includes 1, CH300; 1, PBY and 1, S-43. 
oc-78 





DC-7 DC-6 DC-6A DC-6B 


**Operated in accordance with Provisions pee CAR No. SR-373A. 


Lockheed 


| 
DC-4 DC-3| 1049 749 649 | 049 18 


Listed on Certificates 1 and 3 
DC-4s shown on Certificate 1 are also operated on Cert. 6 
B-377s shown on Certificate 6 are listed on 1. 


Martin Boeing, Convair 


sc 404 


Curtiss Miscellaneous 


240 C-46 


377 340 Tota) 


G-44 .G-21A Mise.’ 


+o*9 





12 additional L-749s shown on Domestic Cert. No. 17 
Same aircraft listed on Certificates 1 & 6 





hese figures, pre- 
Immigration and 
Naturalization Service, show American 
gained 21.2% in arriving 
ind 24.3% in departing § traffic 
1954 period while foreign air- 
8.9% and 15.9% respec- 


by foreign carnet 


pared by the U 


carriers 
traffic 
over the 
lines gained 
tively. 
During the vear cnding June 30, 
60% of the air passengers bound 
for Europe chose U. S. airlines, while 
21% traveled on British, French and 
Dutch carriers. Nearly all the traffic 
to Africa and 85% of the Asian traffic 
went on American carriers. On South 
American routes, two-thirds of the traffic 
urlines, with Colombian 
getting most 


nee 
1955, 


went on U 
ind Venezuelan 
of the rest 
During the summer of 1955, 
continued Although foreign 
airlines appear to have narrowed the 
gap slightly, the American carriers still 
outgained them. 
Coach traffic 


Carricrs 


these 
trends 


continuc d to imecrease 
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last vear to the where coach 
passengers outnumber first-class travelers 
ibout two to one on overseas routes, 
especially over the North Atlantic. The 
conversion to coach configuration solved 
some of the pressing capacity problems 
of the airlines last year, as did introduc 
tion of the DC-7B by Pan American and 
the Super-G Constellation by TWA 
and Northwest 

Civil Acronautics Board didn’t make 
inv major changes in the international 
route structure last vear Vhe biggest 
case decided was the Transpacific Re 
newal case. After fumbling, the 
White House renewed Northwest and 
Pan American’s routes across the Pacific, 
but put off a decision on whether PAA 
should be allowed to fly the great circle 
route to the Orient. Pan American is 
extremely anxious to get rid of its mid- 
Pacific restriction and operate over the 
great circle route now flown by North- 
west. 


Now, 


point 


sOoTnC 


the President has shifted the 


issue back to the CAB and new hearings 
vill be held to bring the record up t 
datc Then it will be up to the Presi 
dent again 

In another renewal case, the Whit 
igrced with the Board that 
Northern Airlines and Alaska 
certificates should be renewed 
the White House 
reed that the two carriers should b« 
cncouraged to merge. Northwest Au 
temporary Alaskan authority 
made permanent in the case, and the 
carricr’s inner route from Minneapolis- 
St. Paul renewed for three mor 
vcars 


| louse 
Pacific 
\irlines’ 


the CAB and 


ilso 


lines’ was 


Was 


Balboa Decision 


After vears of travel between the 
White House and CAB, the Balboa 
case was finally decided last spring. In 
the decision, Eastern and Braniff were 
wuthorized to operate one interchange 
between New York and South America, 
and Pan American, National and 
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SAFETY! 


Because of its outstanding safety and reliability, Aerojet’s AeroBRAKE thrust reverser does for jet 
Aerojet’s 15KS-1000 JATO is the only Rocket en- aircraft what the reversible-pitch propeller does 
gine certificated by the Civil Aeronautics Adminis- for propeller-driven aircraft. 
tration for use as standby power on private and ® Provides up to 50% reverse thrust, permitting any 
commercial aircraft. jet plane to land on a much shorter runway 

® Provides additional safety (over wheel brakes 

Aerojet-General has manufactured over a half- alone) during landing 
million solid- and liquid-propellant rocket power- © Permits full engine RPM during landing approach 
plants for aircraft assisted takeoff, standby power, ® Adds to maneuverability on ground 
and in-flight thrust augmentation. ® Can be used as a dive brake to reduce flight speed 


For further information please write the Director of 
Sales, Aerojet-General Corp., Box 296, Azusa, California 


Solid- and Liquid-Propellant Rockets for Assisted Takeoff and In-Flight Thrust Augmentation of 
Piloted Aircraft * Solid- and Liquid-Propellant Boosters and Prime Powerplants for Missiles 
* AeroBRAKE Thrust Reversers (SNECMA) * Auxiliary Power Units and Gas Generators * 
Upper-Atmosphere Research Rockets * Underwater Propulsion Devices * Electronics and 
G * Ord e Rockets * Explosive Ord e, Warheads, and Armament * Flame 
Throwers * Propellants and Propellant Chemicals * Primary Batteries * Pressure Vessels 
® Architect-Engineer Services * Rocket Test Facilities 


mma H/C C1040. CORPORATION 


THE 
A Subsidiary of AAPA AZUSA, CALIFORNIA 


The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 








MORE POWER FOR ATR POWER 
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Panagra were approved for the other 
After some haggling among the car- 
riers, the interchanges got under way 
last summer. 

Trans World Airlines’ stub-end Lon 
don-Frankfurt route was hooked up 
with the rest of the carrier’s system by 
the CAB. The link was made by 
granting a new route between Frankfurt 
and Zurich, but the service is subject 
to negotiation with Great Britain for 
fifth freedom rights at London. 

The New York-Mexico City case still 
awaits an examiner's report. 

Proceedings to establish transpolar 
services similar to the successful Scandi- 
navian Airlines System operation are 
currently under way at the CAB. Several 
carriers want to jon SAS and Canadian 
Pacific Airlines in flying the arctic route 
to Europe from the West Coast. 

During the vear, the CAB acted to 
sct new service mail rates for carricrs 
in transpacific, transatlantic and Latin 
American operations. ‘The new rates 
were lower than previous permanent 
and temporary rates 

Ihe Board also cut subsidies for the 
international airlines, notablv Pan 





United 
specifies Skydrol 
for entire 
new jet fleet 


In one of the largest commercial 
jet orders ever placed with one 
manufacturer, United Air Lines 
recently purchased thirty Doug- 
las DC-8s for delivery starting in 
1959. To help assure maximum 
operating safety and efficiency 
for these jets, United specified a 
fire-resistant Skydrol fluid for the 
hydraulic system (Skydrol 500). 


it superior for use in jets. Skydrol 
is the only /ire-resistant fluid 
approved by the C, A. A. — 
outlasts, outperforms petroleum 
fluids... providing higher lu- 
bricity for longer hydraulic com- 
ponent life, 


Whatever your needs in hydrau- 
lic fluids, there’s a Skydrol to do 


the job best. For more facts, 
write: Organic Chemicals Divi- 
sion, MONSANTO CHEMICAL 
COMPANY, Box SKD-2, 
St. Louis, Missouri. 


American Latest subsidv estimates 
show that transpacific operations arc 
free of subsidy, and transatlantic opera- 
tions require $2.5 million, compared 
with $16 million five years ago he 
subsidy rate for Latin American opera- 
tions is half the Fiscal 1954 rate 


The same advantages that make 
Skydrol the preferred fire-resist- 
ant synthetic hydraulic fluid in 
piston engine aircraft, also make 


Bilateral Disputes 


Negotiation of bilateral air agreements 
between the United States and various 
other nations caused considerable dis- 
pute last year. Meetings were held 
between representatives of the U, S, 
mad “Great Britain last spring which 
settled on routes over the arctic route 
to Europe and between New York and 
Nassau, but left unsettled several other 
inportant issues 

Ihe greatest disturbance was caused 
by the conclusion of negotiations with 
West Germany. When the American 
carriers learned of the routes awarded 
the Germans, they protested, and the 
issue wound up the subject of Senate 
hearings which are still unfinished 

After a re-examination of the agree- 
ment, the CAB and the State Depart- 
ment decided to go ahead and sign 
it. The main objection of U. S. carriers 
was to operating rights bevond New 
York to the Caribbean and _ Latin LAI ARAMCO 
America granted to a German carrier. oe re 
In return, TWA and Pan American oem NATIONAL AIGLE AZUR 
got substantial traffic nghts in Germany. JAL PANAGRA CATHAY PACIFIC 

A bilateral air agreement was signed PAL aaa een ee 
with India last month after several years CMA SWISSAIR PAN AMERICAN 
of negotiation. KLM UNITED CANADIAN PACIFIC 

As a result of the agreement, TWA a ay NORTH AMERICAN 
and Pan American will continue to be vat BEATA TRANS-CARIOSEAN 
restricted to two flights a week each 
through India with a single stop on Sydeh Gag, ©. S. Fes. OF, 
each flight. 


— ae ‘ Avie 
THE DOUGLAS DC-8, powered by four P&W J-57 engines, will 
carry 112-140 passengers and 7000 Ibs. of freight over 3000 miles 
non-stop at speeds up to 575 m.p.h. Seat-mile costs of operating 
these jets may even be less than latest piston types. 


34 MAJOR AIRLINES NOW USING SKYDROL 


AIRWORK, LTD, 
NORTHEAST 
NORTHWEST 


MONSANTO 


WHERE CREATIVE CHEMISTRY 
WORKS WONDERS FOR YOU 
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Permanent Routes Back Feeder Growth 


Growth of Local Service Airline Industry 


By Katherine Johnsen 


Lhe local airline 
promises to continue the fastest growth 
in air transportation over the next five 
years—filling gaps in its nationwide net 
work, extending services into major 
cities, and offering manufacturers a 
potential market for new aircraft of 
more than $100 million. 

Since the industry was launched im 
mediately after World War II, the big 
gest milestone in its history was the 
iward last winter of permanent certifi 
cates to its 13 carriers by the Civil 
\eronautics Board, as directed by Con- 
gress in legislation which had over 
whelming support from both Repub 
licans and Democrats. 


SCTVIC( industry 


Growth Picture 


his is the industrv’s growth picture: 
e The number of revenue passengers 
more than tripled over the five vear 
period from 1950 to 1955. The indus 
trv expectation is that it will tripk 
again over the next five vears, approach 
ing 10 million in 1960. 
e Similarly, the revenue 
mileage more than tripled over the past 
five years, and is expected to approach 
1 billion in 1960. 
e Passenger revenues increased 
than four times, and total commercial 
revenues by more than three times in 
1955. over 1950. 
@ Federal subsidy increased by 61% in 
1955 over 1950, due to the growth of 
the industry. But there was a slight 
decline, from $22 million in 1954 to 
m estimated figure of approximately 
S20 million in 1955. 
e The percentage of revenue coming 
from Government subsidy has dropped 
sharply. Subsidy accounted for 57% of 
total revenue in 1950, 44% in 1954, 
ind was down to an estimated 35.7‘ 
in 1955 
e Passenger revenues accounted for onh 
36% of total revenue in 1950. This in 
creased to 49.8% in 1954 and to 57.5% 
in 1955 


passenger 


More 


Reasons for Confidence 


Ihere are numerous reasons for in 
dustry confidence and estimates of 
continued rapid growth for the foresec 
ible future 

Some of these are: 

e The market is there. Only 10% of 
inter-city Common-carrier_ travel up to 
250 miles moves by air. In this natural 
field for development by the local sen 
ice lines, 30% of the travel at present 
bus and 60% by rail—a total of 
which local air service may chal 


is by 
90% 
lenge. 

In the range from 250 to 500 miles, 
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1950 
1954 
1955 


Percentage 
Increase 


1955 over 1950 
1955 over 1954 





OPERATIONS 


Revenue 
Passengers 


840,899 
2,260,024 
2,963,936 


253% 
31% 


Revenue 
Passenger- 
Miles 
(In 


Thousands) 


160,425 
417,208 
537,017 


Passenger 


REVENUE (in Thousands) 


Federal 
Subsidy 


Total 
Commercial 


$22,301 
50,415 
57,292 


$9,583 
28,161 
36,814 


$12,718 
22,254 
20,478 


$8,067 
25,112 
32,930 


308% 
31% 








Local Service Airline Revenues—1955 





(1950 figure 


(In Thousand 


in parenthe is) 





Allegheny 


Bonanza 


Central 


Frontier 


Lake Central 


Mohawk 


North Central 


Orark 


Piedmont 


Southern 


Southwest 


Trans Texas 


West Coast 





Passenger 


$3,685 
(1,291) 


1,370 
(262) 


876 
(74) 


2,491 
(643) 


1,068 
(119) 


3,391 
(584) 


4,910 
(427) 


2,295 
(35) 


4,331 
(1,531) 


1,664 
(361) 


2,790 
(1,140) 


2,120 
(675) 


1,939 
(925) 


Federal 
Subsidy 


Total 


Commercial Total 


$5,605 
(2,934) 


2,417 
(796) 


3,149 
(720) 


5,514 
(2,121) 


2,608 
(718) 


4,218 
(1,192) 


6,796 
(1,806) 


4,367 
(160) 


6,380 
(3,105) 


3,575 
(1,763) 


4,252 
(2,214) 


4,871 
(2,497) 


$3,984 
(1,423) 


1,538 
(287) 


1,032 
(202) 


2,970 
(810) 


1,238 
(324) 


3,642 
(649) 


5,329 
(511) 


2,643 
(49) 


$1,621 
(1,511) 


879 
(509) 


2,117 
(518) 


2,544 
(1,311) 


1,370 
(394) 


576 
(543) 


1,467 
(1,295) 


1,724 
(111) 


1,661 
(1,432) 


1,654 
(1,248) 


966 
(902) 


2,437 
(1,698) 


1,462 
(1,246) 


4,719 
(1,673) 


1,921 
(515) 


3,286 
(1,312) 


2,434 
(799) 


2,078 
(1,029) 


3,540 
(2,275) 
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THE DE HAVILLAND UC-I OTTER 


In Service with the United States Navy in the Antarctic 


The UC-1 Otter is adaptable for 


— 
use with wheels, floats, or skis. 


Designed and built by 
THE DE HAVILLAND AIRCRAFT OF CANADA, LIMITED 


Postal Station “L’’, Toronto, Ontario 





STRONG 


AS STEEL... 
but 4O% lighter! 


Shatterproof 


Pressurized air containers — strong enough to handle 
pressures up to 5000 psi, yet 40°, lighter than their steel 
counterparts — have been perfected by Kidde aviation 
engineers. 

Now available in volumes of from 50 to 5,000 cubic 
inches, lightweight Kidde spheres retain their physical 
characteristics at the higher temperatures encountered 
in today’s high-speed aircraft. Made of fiberglass wound 
on a non-porous liner, Kidde spheres are fabricated on 
Kidde-designed winding machines which laminate the 
fiberglass strands in a scientific pattern which equalizes 
stresses. A special epoxy resin binder gives firm support 
to the strands and permits the making of a 650 cubic- 
inch, 3,000 psi sphere weighing only 12'; pounds, as com- 
pared to an equivalent steel sphere of 20'» pounds. 

Developed for aircraft, lightweight Kidde spheres rep- 
resent a tremendous stride toward weight reduction 
of pneumatic system components without any loss in 


<i 


2 


y 


300 650 
cubic inches cubic inches 


air-storage spheres by Kidde! 


strength — a vital factor when considered in terms of 
range, payload or fire power! 

In other air-storage applications 
portability is of prime importance—Kidde spheres afford 
the same weight-saving advantages. They are the strong- 
est lightweight containers of their kind on the market 


especially where 


today! 

For more information about Kidde spheres and how 
they may solve your compressed air or gas problems, 
write Kidde today! 


Kidde ©: 


Walter Kidde & Company, Inc. 
318 Main Street, Belleville 9, New Jersey 


Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 


1300 


cubic inches cubic inches 
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only 25% of the travel is now by air 
One example of the success of local 
service in meeting the competition of 
slower but cheaper rail service and trunk 
ervice, which have the disadvantage of 
infrequent schedules, is the Milwaukec 
Chicago operation of North Central 
Airlines. It increased from three sched 
ules a weck in 1953 to 41 schedules 
now. The North Central fare is $14.50 
roundtrip. ‘This is in competition with 
the $11.30 fare of American Airline 
the $12.90 fare of Northwest Airlines 
nd the $7.60 first class and $4.24 coach 
fare by rail. The North Central trip is 
1) minutes, compared to 75 minutes 
by rail. 
e The strong trend toward trunk lines 
dropping small and medium points on 
their systems will open opportunities 
for local lines to move in. ‘Two carriers 
Eastern Air Lines and United Ai 
Lines—have bucked this trend, but the 
local service industry anticipates that 
circumstances will force them to go 
along with it. Two key factors are th« 
bigger and faster aircraft with which the 
trunks are replacing their fleets, and 
Civil Aeronautics Board’s decisions in 
trunk competition between 
major points. Stops involve time, as 
well as expense. Trunks are expected 
to concentrate increasingly on shorten 
ing the time with non-stop service be 
tween the biggest trafic centers—New 
York, Chicago, Detroit, Los Angeles, 
This, the local lines feel, 
will also open the way for them to 
channel the traffic from smaller points 
into the major cities. 
e There are still a few gaps in the local 
service network to be filled. In Florida, 
the development of local service has 
been discouraged by Eastern, making 
stops at a number of small cities to 
pick up New York traffic. Stiff compe- 
tition for New York-Miami business is 
expected to induce Eastern to drop 
these. 


creasing 


ind so on 


s 
Western Expansion 


Local service lines are ‘now ready to 
expand service into the Wisconsin- 
North Dakota-South Dakota-Nebraska- 
Iowa area and the Montana area. 
Proceedings are now pending before 
CAB. 

his leaves only two gaps in the local 
service network: the New England area, 
in which small towns are serviced ex- 
tensively by Northeast Airlines: and 
the Eastern Nevada-Western Utah 
desert area, which does not yet promise 
sufficient traffic 

Nevertheless, the industry has nu- 
merous inter-related problems on_ its 
way to growth, improved service and 
financial position. 

The goal is to be subsidy-free, and 
there is and will continue to be steady 
pressure by CAB to accomplish this. 

But the outlook is that, during an 


AVIATION WEEK, March 12, 1956 


intermediate period of five years in 
which the local carriers will be expand 
ing and financing replacement of thei 
outmoded DC-3 fleets with an econom 
ical aircraft, subsidic will have to 
continue at the present level or in 
crease. The industry has a strong ally 
n the congressmen, Republicans and 
Democrats, who put development of 
the local ubsid 
tion y4 nd 
Ihe tw 


service carriers in 195 


svstems first ind 


major aims of the local 
re to improve 
their financial position and move fot 
ward with fleet replacements 


Financial Position 


The industry hopes for a change 
in CAB policies on cost illowances and 
profits to improve its weak financial 
position. It is also backing legislation 
wuthorizing airlines to retain earnings 
on the sale of aircraft “for a reasonable 
time” for re-investment in new equip- 
ment, without having the earnings con- 
sidered as revenue offsetting subsidy 
requirements. In recent decisions, CAB 
has used equipment sales income to 
offset subsidy 

Proof of the fallacv of CAB’s polic ies, 
according to John Floberg, counsel of 
the Conference of Local Service Air- 
lines, is the fact that “after 10 vears of 
progress, growth and service we have 
in industry without an earnings record, 
with no credit standing, and with 
negligible capitalization.” None of the 
local carriers has ever declared a 
dividend. The earned surplus of the 
whole industry is approximately minus 
$500,000. 

Points Floberg makes in support of 

more favorable CAB treatment for the 
industry are: 
e The profit of the local lines is “re- 
diculously low” on volume of service. 
It is running about one-half of 1% 
of sales after taxes. 

This compares with 5.7% for the 
trunk lines, 5.4% for the international 
carriers and 10.2% for the helicopter 
operators. 

“The local carriers will receive for 
1955 approximately the same total net 
profit as the three helicopter operators, 
but thev will have to do 15 times as 
much work to earn it,” Floberg said. 

He argues that the performance im- 
provement of the local lines has been 
even more creditable than the trunks, 
but that the Board has not given this 
consideration. While the trunk car- 
ricrs have increased revenue passenger 
mileage about 20% over 1954 and 
raised the load factor from 60 to 62%, 
the local lines increased passenger 
mileage by 30% and raised load factor 
from 35 to 43%. ““The reward to the 
trunks for their excellent work has 
been a fitting 100% increase in net 
profit,” Floberg said. “The reward to 
the locals for their performance has 


MOOG 
Servo Valves 


Deliver 


High Dynamic 


Performance 


Type CT hae elae) leladielal | 
TIT Teaddetiab asia l* lilo 
Equivalent Time Constant 
FT lol me | Me, Maeslllll ieelalel | 
Output Fiows 0.1 to 

1.0 GPM 
OfeTah ice mOl'iad ale | 
r- SOM OMaslllll lasie. 14-1 
1000 to 


2.0 to 


Pressures 
3000 PSI 


Weight as low as 11 ozs 


Maximum Dimensions 
as low as 3.1"°x2.1"°x1.9" 





DISCOVER A NEW HIGH IN AIR TRAVEL... 


TWA Ss asian of 
SUPER-Csagw CONSTELLATIONS 


QUIETEST, MOST LUXURIOUS LONG-RANGE AIRLINERS IN THE WORLD! 


WH Created by Lockheed 
; especially for TWA/ 


Powered by 
Turbo-compound engines / 


Interior by Henry Dreyfuss: 
world-farmous designer! 


See for yourself why experienced ait travel- 
ers are saying TWA’s new Super-G Constel- 
lations are the finest planes in the skies 

As you stroll through the spacious cabins, 
you Il see wide. roomy, soft, lean-back chairs; 
clare free v3 indows, rich wood paneled inte- 
riors .. . much, much more. Special sound- 
proofing quiets the four mighty engines to a 
reassuring hum. And service is beyond com- 
pare. Mealtime finds you lingering over a 
complete. full-course dinner detween meals 
enjoy delicious snacks or delectable canapés 
from TWA’s galley. It’s all yours at no 
extra cost. 

Plan to enjoy this luxury on your next 
trip. Fly TWA’s Super-G Constellations non- 
stop coast to coast, non-stop between major 
U.S. cities, and now non-stop to Europe. 
For immediate reservations. see your TWA 
travel agent or call TWA, Trans World 


Airlines. 


MEET FELLOW PASSENGERS in the beautifully 
decorated “Starlight Lounge.” Relax in deep- 
cushioned sofas. Drinks available on most Fly the finest... _FLYy 


flights—no charge on TWA'’s Ambassadors, TRANS WORLD AIRLINES 


EBA EUROPE - AFRICA ASIA 


130 





a 


@ AIR TRANSPORT 


been a paradoxical 55% reduction in 
their net profit.” 

eAn 8% profit allowance on invest 
ment is “ridiculously small” for local 
service lines since the capital, surplus, 
and long-term debt of the whole in 
dustry is only $15 million. 

Basing profits on investment, he 
maintains, is applicable to public 
utilities, which have about $4 of in- 
vested capital to each dollar of revenue. 
It is not applicable, he said, to the 
local service lines, with about 25 cents 
investment per dollar of revenue. 

If the CAB does use invested capital 

as a yardstick for industry profits, it 
should follow the policies of the 
Renegotiation Board, which allow in 
excess of 100% profits on invested 
capital for industries with similar 
ratio of investment to volume of busi- 
ness, Floberg maintains. 
e The cost allowances of the Board are 
unrealistic. Floberg objects that the 
Board uses “the composite perfect car- 
ricr’ as the norm in judging each 
individual carrier. For example, it gives 
no special consideration to a carrier 
operating in severe winter conditions 
—having to operate engines all night, 
so they will start in the morning; the 
extra expense of running planes in 
snowy and icy fields; special ground 
heaters for cabins; preflight de-icing of 
aircraft, and increased hangar heating 
cost. 


CAB Policy Complaints 


Other CAB cost allowance policies 
that are handicapping and discouraging 
the industry, Floberg said, are: 

e The Board “disallows longevity pay 
allowances almost as automatically as 
the collective bargaining agreements of 
the carriers require them.” 

e Executive salary ceilings are “absurdly 
low, with the anomalous result that a 
pilot may be paid more than a fairly 
senior executive.” 

¢ The $12,000 annual ceiling on legal 
fees is “scarcely enough to provide for 
routine corporate work, participation 
in labor negotiations, and other legal 
work typical of retainer arrangements; 
the cost of litigations, including mail 
rate cases and route cases should also 
be allowed.” 


Successor to the DC-3 


A high estimate is that there will be 
a market for 500 DC-3 replacements in 
the domestic market by 1960. At a 
unit price of $400,000 this would 
amount to a $200 million market; at a 
$500,000 unit price, $250 million. 

A more conservative estimate is a 
demand for 375—or a $150 million 
market at a $400,000 unit price, or 
$187.5 million at a $500,000 unit price. 

These estimates give account to two 
variables: that the successor to the DC-3 
will have greater capacity and efficiency 
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in good hands! 


BOEING B-52 STRATO-FORTRESS 


From design to mass production, 

Security Parachute Company can provide 
automatic parachute systems for any 
purpose .. . for the smallest missile or the 
largest super bomber. Your correspondence 
regarding research or production 

is invited. 


Put yourself in good hands. 


“SECURITY 


PARACHUTE COMPANY 
SAN LEANDRO, CALIFORNIA 
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ee ee mstau POWER! Pack aces 
BUILT BY ROHR AIRCRAFT CORPORATION 





This label, affixed to Rohr Pow-R-Pax, is the trademark of the 
Rohr engineering and manufacturing skill and experience 
gained from building thousands upon thousands of power 
packages for America’s leading military and commercial airplanes. 


Actually, this tremendous engineering and manufacturing 
experience is the reason why Rohr is the world’s largest producer 
of ready-to-install power packages for airplanes. 


Currently, Rohr is applying this special know-how in the making 
of more than 30,000 different parts for aircraft of all kinds. 


Remember the Pow-R-Pax label, trademark of experience. 
And, when you need aircraft parts, remember to call on Rohr. 






Ready-To-Install Power Packages For Airplanes 


— Reciprocating, Turbo-Prop, 


AIRCRAFT CORPORATION 


World’s Largest Producer of 


Turbo-Compound and Jet 





Chula Vista and Riverside, California and Winder, Georgia 
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nd replace one and a half to two 
DC-3s, and that the volum f bu 
ness of the local service industry wi 
triple—or better—in the next five vears 


1 


(here are now 150 DC-3s in | 
uirling CIVIC (plus eight Marti 
2-0-2s and three Convair 240s | 
ddition, there are approximately 100 


DC-3s in domestic trunk sen s which 
require re place ment 

Complete replacement of the total 
250-plane fleet of DC-3s would require 
in estimated 125 to 167 new planes of 
greater capacity to handle the volum« 
of business. If the volume of business 
is tripled or quadrupled, as the indus 
try expects, over the next five vears, 
this requirement for DC-3 replacements 
would mount to 375 to 500 


Fokker F-27 Favored 


The Fokker F-27—on which Fair- 
child Engine and Airplane Co. has the 
U.S. manufacturing rights—has_ the 
lead as a successor to the uneconomic 
ind obsolescent DC-3 

The 36-passenger capacitvy—which 
may be stretched to 40 passengers 
md the 200 mph. performance of the 
F-27 compares with the 24-passenger 
capacity and 145 mph. performance of 
the DC-3. Fairchild is reportedly ready 
to launch production with the receipt 
of 50 orders, at a unit price of $540, 
000. One local line, West Coast Air 
lines, has placed an option for six, and 
several other local lines are likely to 
follow suit 

\ large segment of the industry 
though, is interested in inducing other 
U.S. manufacturers to design a DC-3 
replacement around the turboprop en 
gines of General Electric Co. or the 
Lvcoming Division of Avco—both late: 
developments than the Rolls-Rove« 
turboprop of the F-27 

Also, the industry is pushing for a 
unit price from $400,000 to $500,000 

rhe industry plans to advocate legis 
lation to encourage the development of 
in alternative to the F-27, either by 
providing Government guarantees on 
purchase price or Government-guaran 
teed loans for purchases, or granting 
outright Government financing of 50% 
of the development cost 

\ few companies have indicated an 
interest in moving into the short-haul 
transport field—North American Avia 
tion, Inc., Douglas Aircraft Co., Inc.., 
Chance Vought Aircraft, Inc., Temco 
Aircraft Corp 

Local airline leaders think that U.S 
manufacturers are letting Fokker walk 
off with a prize market by default. In 
addition to a demand for about 500 
short-haul aircraft domestically within 
the next five years, Floberg points out 
that “there will be a demand for hun 
dreds more in the development of air 
transportation in South America, Asia 
and Africa. 
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FILTER act ENGINE ol 





Save Hundreds of Dollars 
Every Overhaul 


Replacement parts cost $600 to $2,500 less... 
every 1,000 hours . . . when engines are protected 
by Winslow full-flow filters. More than two years of 
operation, with installations on Douglas DC-3 and 
DC-4, Boeing Stratocruiser, Lockheed Lodestar, 
Stearman, and other aircraft, prove the efficiency 
of Winslow filters. Only Winslow has the patented 
CP* elements, that filter all the oil. This equip- 
ment is inexpensive, light in weight, easy to install. 
Please write for engineering data and filter recom- 
mendations. 

The used CP* elements pictured are from an 
R-4360 engine on a transpacific Stratocruiser. In 
1,000 hours service, 72 pounds of solid contami- 
nants were removed from this engine. An average 
saving of hundreds of dollars in replacement parts 
and labor is indicated. 


CP* (Controlled Pressure) is protected 
by patents and trademarks 


YORI SONY BUGIS 


| Winslow Engineering Company * 4069 Hollis St., Oakland 8, California 
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Air Cargo 


By Preble Staver 






The air cargo industry took a sharp 
uptum in 1955 with the prospects 
bright for an even better vear in 1956 

The industry's air mail, air express, 
and air freight operations showed a 
substantial breakthrough last vear, after 
a rather disappointing 1954 

Domestic air cargo volume in 1955 
rose to over 500 million ton-miles of 
all tvpes of traffic, a gain of more than 
30 over the preceding year The 
1954 operations were at approximatel\ 
the 1953 level, which in turn repre 
sented gain of only 5% over the 














year bDetore 

\ir freight represented the bulk of 
the trafhe with 381] million ton-mik 
flown: air mail amounted to 86 million 
ton-miles; and air express totaled 50 
million ton-miles 

Industry spokesmen predict thes« 
figures will nearly double in the next 
10 vears. Major reason for the antici 
pated expansion is the prospect of 










more economical cargo aircraft and 
improved ground handling methods 
Both developments will have the effect 
of reducing operating costs, thereby 
allowing rate reductions which will, 
in turn, encourage more volume 

The 1955 air cargo fleet primarily 
GIANT CRANKSHAFT GOES BY AIR consisted of the Curtiss C-46, Douglas 
DC-4+ and the Douglas DC-6A. The 
scheduled passenger airlines, of course, 
carried considerable cargo in all types 
‘ of combination passenger-cargo aircraft. 

The scheduled airlines dominated the 
U. S. domestic air cargo business again 
in the past vear. However, both the 
certificated all-cargo lines and large ir- 
regular air carriers are beginning to 
take a larger share of the market. 

The advantage to the passenger air- 
lines in using combination passenger- 
cargo aircraft has been one of cost 
consideration and the availability of 
capacity, but it appears that the propor 
tion is declining as volume increases 

The three-way fight for the air freight 
trafic has never been an even split 
‘The scheduled lines’ share for the first 




























time slipped below 50% in 1955. They 
took 4 of the traffic 

Division of the air freight market 
ymong the three classes of operators 
for 54+ and 1955 was as follows 







1954 1955 
Passenger Airlines ccocce 56.8% 16.1% 
All-ceargo Airlines ccce SB4 tii 
Large Irregulars sees De 2.8 

100% 100% 









\ir cargo, and more specifically ait 


DC-6A—MOST MODERN PLANE IN TODAY’S CARGO FLEET freight, has vet to measure up to the 
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Booming, Looks Ahead to Better Planes 


great potential that has been forecast 
for it since the end of World War II 
Nevertheless, the experts’ rosy prom 


ises of a tremendous future begin to 
look better than the record would 
indicate in the last several vears. ‘The 


rcasons for the optimistic outlook: 

© Record high traffic figures in 1955. 

@ Favorable actions by the Civil Acro 
nautics Board. 

© Predictions of a higher national level 
of economic activity in 1956 than in 
1955 


Air Cargo—1955 


Here is how air cargo traffic shaped 
up in 1955 
e Domestic trunk carriers flew a total 
of 311,581,793 ton-miles, a gain of 
1S% 1954 and nearly equaling 
the 19% gain in passenger-miles flown 
A breakdown of the cargo trafic shows 
175,929,346 ton-miles of air freight, an 
increase of 21.9%: 86.067.617 ton-miles 
of air mail, up 7.3%; and 49,584,830 
ton-miles of air express, a gain of 23.7° 


over 


e All-cargo carriers had a 43.5% gain 
in traffic Four companies—Aecrovias 
Sud Americana, Flving Tiger Line, 
Riddle Airlines and Slick Airwavs 


handled a total of 118,219,756 ton-miles 
of air freight last vear as against 82,300, 
043 1954. Flving 


Air Cargo: 1955—1954 


ton-miles in ligers 


gained a phenomenal 80% in revenue 


trafhe while Slick was up 35% These 
two transcontinental air freight lines 
together shared 25% of the total 


market, with 49,822,572 ton-miles for 
TL and 47,461,228 ton-miles for Slick 


Riddle flew about 14.5 million ton- 
miles, including both domestic and 
internation] operations, while Acrovias 


Sud operated 6.5 million ton-miles out 


of St. Petersburg, Fla., to and from 
Central America The all-cargo lines, 
excluding Aerovias Sud, carried mail 
for the first time in 1955, totaling 
246,554 ton-miles. 

@ Local-service carriers flew approxi 


mately + million ton-miles of 
including 1.3 million ton-miles of ait 


ur Cargo, 


freight, 1.4 million ton-miles of air 
express, and 1.2 million ton-miles of 
ir mail Phis compares with a 3-mil 


lion ton-mile total figure in 1954. 

e U. S. international carriers’ cargo op 
crations included 93.5 million ton-miles 
of air freight and express and another 


39.5 million ton-miles of U. S. and 
foreign air mail for gains of 12 ind 
+%, respectively. 

elrregular air carriers divided their 


ilmost half-and-half 
last vear between commercial and mili 
tary trafhc Chev flew 45.5 million ton 
miles commercially 4?.5 ton-miles 


cargo operations 


ind 
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for the military Ihe vear showed a 
total gain for the group of 31 millon 
ton-miles of air freight over 1954, with 
from new 


0) of the increase coming 


commercial business 
Ihe 


trunks, local service 


passenger airlines— 
ind international 


scheduled 


continue to maintain a strong interest 
in all forms of air cargo as additional 
sources of revenuc In the case of 


the trunk airlines, it should be noted, 
that revenue from all types of cargo 
trafhe still represents less than 10% 


of the total 


Lion’s Share 
It is the Big Four of the scheduled 


lines (American, United, TWA and 
F.astern) that, nevertheless, receive the 
lion’s share of the trafic and revenues 
in the air cargo market These car- 


tiers not only operate their regular com 
bination passenger-cargo schedules but 
ilso scheduled 
i well 

Ihe Big Four grossed $35 million on 
ur freight ibout S10 
million over th The 
closest liger 
ind Slick gTOSssS 
ceded $2] 

Chus, the leadership of the scheduled 
iirlines in the air freight field has been 


have ill-cargo services 


in 1955, o1 
preceding year 
I lving 
combined 


ilon 


hallengers were 
whos 


million 





1955 








CARGO LINES 





Large Irregular Air Carriers...... 
Source CAB Reports. 





86,067,617 


246,554 


TON-MILES 


MAIL 


1954 


EXPRESS 


1955 


TRUNKLINES 
American ok naw wie 18,101,987 16,472,408 11,083,333 8,590,732 67,030,262 53,956,820 
PE. <.ckinagesaned esas 25,103,908 22,660,145 12,791,971 10,470,771 39,553,351 33,610,388 
Rens per 12,964,881 14,696,793 8,407,014 6,901 ,969 24,423,863 21,309,523 
BD, a cektivick<eekheae> 10,063,637 8,625,230 5,584,454 4,318,072 14,006,219 10,350,460 
«uta henaetheakenxs 3,299,168 3,405,257 2,697,462 2,465,247 6,614,630 5,738,914 
PRNEL: .<s candevceeness 4,521,522 3,394,416 2,655,006 1,898,395 6,581,930 4,469,091 
Notional... .ccccccccccccecs 3,138,812 2,871,734 708,703 631,873 4,262,543 4,468,553 
GINO. 4 + dccccacsneonesedses 8,873,702 8,050,017 5,656,887 4,812,941 13,456,547 10,336,251 














80,176,000 49,584,830 
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1954 








40,090,000 


FREIGHT 


1955 1954 





175,929,346 144,240,000 






a 6,561,148 | 5,159,949 
49,882,572 | 27,413,051 
14,314,808 14,850,792 
47,461,228 34,883,258 








118,219,756 82,300,043 





87,166,627 56,893,217 
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Cargo Forecasts by CAA 
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challenged, and seriously challenged. 
Although American Airlines maintained 
its leading position, grossing $15 mil- 
lion on 67,030,262 revenue ton-miles, 
Flying ‘Tigers and Slick closed in fast 
to push United Air Lines from second 
place in 1954 to fourth last year. 


CAB Actions 


Flying Tigers and Slick, with trans 
continental routes, quite naturally domi- 
nate the all-cargo group, a group whose 
number was increased to five near the 
end of the year. CAB in late Novem- 
ber granted American Air Export & 
Import Co., a Miami-based non-certifi- 
cated cargo carrier, a five-year certificate 
for all-cargo operations. 

At the same time that AAXICO won 
its route award for service between 
New York, Chicago, Detroit and New 
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Orleans, CAB also granted Riddle Air- 
hnes a five-year certificate for cargo 
services between Boston, New York, 
Detroit and Chicago and Miami. 
(Riddle previously operated over a simi- 
lar route under exemption as an irregular 
air carrier.) 

Furthermore, both East Coast car- 
riers were granted the right to carry 
air express, for which service begins in 
1956, but authority to carry air mail 
was deferred for a decision to include 
both Flying ‘Tigers and Slick. 

Both FTL and Slick appeared to 
have won their certificate renewals at 
the end of 1955. Of the four original 
carricrs awarded five-year temporary all 
cargo certificates by CAB in August 
1949, they are the only ones to survive. 
They have each been recommended by 
a CAB examiner for seven-year renewals 


plus the authority to carry air mail and 
air express. Full CAB endorsement 1s 
expected and a final decision is antici 
pated this spring. 
A green light means the four domestic 
will have equal com 
with the scheduled 


l-cargo lines 


petitive rights 


passenger carncrs for all classes of an 


cargo trafhi 


Slick’s Outlook 


CAB’s action will most certainly be 
i needed shot im the arm for both FTI 
ind Slick. ‘The latter suffered the most 
when a plan to merge with FTL fell 
through im late 1954. Although Slick 
increased its ton-miles from 34 million 
to +7 million in 1955, the carrier never 
theless suffered a half-million-dollar net 
loss. Operating expenses climbed twic« 
is fast as the jump of $4 million in 
gross revenues, resulting in the year's 
loss (compared to $1 million net profit 
in 1954) 

Delos W. Rentzel, Slick’s president, 
sees only an upward trend for the 
future. The new fleet of five Douglas 
DC-6As will make a big difference, hc 
says. ‘The all-cargo plane’s direct op 
crating cost of about 64 cents a ton 
mile compares with about 12 cents 
ton-mile for the three C-54s and 17 
C-46s also operated bv Slick A. full 
fleet of the more modern aircraft should 
permit a cut of 10% to 20% in the 
present average ton-mile rate of 15 
cents, Rentzel believes. 

Slick also intends to place important 
emphasis on the use of trucks in con 
nection with air service as an extension 
of through service to many communities 
where it’s not economical to operate 
aircraft. 

According to Rentzel it is economi 
cal to operate trucks within a range of 
200 to 300 miles from major terminal 
airports. He said inauguration by Slick 
of the combined air-truck service is now 
scheduled for Apr. 1. 

Rentzel says Slick is still looking for 
the “right” all-cargo airplane and “we're 
keeping our eye on the Lockheed 
C-130,” a turboprop transport now in 
production for the Air Force. He in 
dicated that in two or three years, the 
C-130 should become available to com 
mercial cargo carriers. This might make 
it possible to lower air freight rates 
as much as 50% when the low-cost 
C-130 is ready for full-scale operation, 
he said 


Atlantic Cargo 


I'wo other segments of the air freight 
industry stand to benefit in the future 
from CAB decisions of last year. The 
Board issued the first transatlantic all 
cargo certificate. It also established 
new and very liberal operating rules 
and regulations for indirect air carriers 
air freight forwarders. 

Seaboard & Western Airlines,- a 
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THIS 3M SEALER PERFORMS SO DEPENDABLY, DOUGLAS AIRCRAFT FINISHES CABINS ENTIRELY BEFORE PRESSURE TESTING. 


Pressure sealing for 20,000 hours plus 


In a large number of Douglas aircraft, 
this 3M pressure cabin sealer already 
has logged more than 20,000 hours 
without sign of failing. So far, there’s 
no known limit to the endurance that 
its users can expect. 


When 3M developed the first success- 
ful pressure cabin sealer in 1946, 
government specifications were written 
around it. Since then, 3M sealer has 
been used on more aircraft, logged 


more hours by far, than any other 
brand of pressure cabin sealer. 


Available as a light or dark colored 
semi-liquid, this 3M sealer can be 
applied quickly and easily. It conforms 
to contours, fills voids, bridges gaps, 
cures quickly into a flexible solid. 
Airborne, it stays flexible, adheres 
tightly despite flight stresses, high 
altitude cold, desert heat and exposure 
to water, gasoline and oil. 


MINN. e EXPORT 


“SCOTCH” BRAND SOUND-RECORDING TAPE . 
"3M" ADHESIVES AND COATINGS 


SEE WHAT 3M ADHESIVES CAN DO FOR YOU! 


Pressure cabin sealing is only one of 
the many problems 3M research is 
helping the aircraft industry solve. 
A special staff of experienced 3M 
experts stands ready to assist you. 
Consult your 3M Aircraft Field Engi- 
neer. Or for further information and 
literature write: 3M, Dept. tip 
243, 6411 Randolph Street, 

Los Angeles 54, California. 


99 PARK AVE., N. Y. 16.N. ¥.eCANADA: P.O. BOX 757, LONDON, ONT 


Ze 
a, ADHESIVES AND COATINGS DIVISION, MINNESOTA MINING AND MANUFACTURING COMPANY 
w 417 PIQUETTE AVE.. DETROIT 2. MICH. eGENERAL SALES OFFICES: ST. PAUL € 
MAKERS OF “SCOTCH” BRAND PRESSURE -SENSITIVE TAPES . 
SHEETINGS . "3M" ABRASIVE PAPER AND CLOTH . 


“SCOTCHLITE” GRAND REFLECTIVE 


e “3M" ROOFING GRANULES « “3M” CHEMICALS 








Stainless airframe 
< : assemblies by Solar pea 
«Z for the Lockheed 1649 bid 








& : 
y a 
DIFFICULT NEW DEMANDS to improve volume for Navy P2V patrol planes. 
® leant May performance led Lockheed to specify Can Solar help you solve a difficult Re 
os. stainless steel nacelles and other air- airframe problem? Write Dept. B-132, * 
Oe S frame assemblies for the new long- Solar Aircraft Company, 2200 Pacific 
range 1649 Super Constellation. As Highway, San Diego 12, California 
the leader in fabricating hard-to-work ome 
3 metals for almost three decades, Solar 4 yom 
tae was selected for this exacting work. La “o 


Solar will build 44 different assem og 
blies for the giant 1649 covering the SO LA . : 
structure from the powerplant fire- 
wall back over and under the plane’s AIRCRAFT COMPANY - 
wing. By using stainless steel, critical “ 
areas of the aircraft will gain greater 
strength without adding weight. This SAN 
new airframe program recognizes 
Solar’s pioneering achievement in 
building stainless steel nacelles in 
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pioneer transatlantic all-cargo carrier, 
won its bid for a certificate with a 
five-vear temporary authorization. Sea- 
board’s victory in the eight-year-old 
l'ransatlantic Cargo Case was spurred 
by the inauguration of scheduled inter 
continental air freight service by the 
British firm, Airwork, earlier in the year 

Airwork abandoned its services, how 
cver, after less than a vear of operations 
is the only scheduled all-cargo carrier 
over the Atlantic). 

Seaboard has vet to implement its 
certificate but is. hopeful of beginning 
scheduled transatlantic all-cargo opera- 
tions later this vear. ‘The carrier, of 
course, operated throughout the vear 
is an irregular carrier overseas as well 
is participating in military airlift con- 
tracts. ‘The company reported a 33% 
increase in transatlantic operations with 
1 record total of 5,127,300 Ib. of air- 
freight moved. In addition, S&W 
hauled another 3,721,932 Ib. of air 
freight for the military, making its total 
carriage of air cargo 67% greater than 
in 1954 

During the last half of 1955, Sea- 
board ordered five Lockheed Super Con- 
stellation 1049Hs as part of a ficet ex- 
pansion program, 


Freight Forwarders Boosted 


The air freight forwarders got a big 
boost last year from CAB’s new, defini- 
tive set of regulations, plus the exten- 
sion of operating authority for 34 com- 
panies for an indefinite period. 

I'he new regulations are oriented to- 
ward competition within the developing 
industry. CAB recognized the forward- 
ers as a potent force in the future de- 
velopment of air freight for the airlines. 
The air freight forwarder is visualized as 
another salesman in a field badly need- 
ing vigorous sales activity. 

As phenomenal as the growth of air 
freight has been, its development is no 
easy matter to be explained away by 
the natural expansion of a postwar 
economy. Many obstacles were over- 
come in the first 10 vears of air freight 
history. The industry’s growth in the 
last decade can be attributed primarily 
to 
@ Increased selling effort on the part 
of the air carriers. 
© Certification of the all-cargo carriers 
by CAB. 

e Expansion of all-cargo service to 
additional routes and communities. 

e Efforts of the air freight forwarders to 
sccure new business. 

e Improvement in ground handling, 
pick-up and delivery service, packaging 
and crating techniques. 

@ Increased dependability of air freight 
operations 

These same factors point the way 
toward even greater expansion in the 
future. 
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Framework for new 
hangar to house 
B-47 jet bombers at 
Homestead Air Force Base, 
Homestead, Florida. All 
structural steel (more 
than 2,100 tons) and 22 
hangar doors supplied by 
INTERNATIONAL 
SERVICE. 








i 
lots of wing room needed in a ‘‘B hive’” like this 


oe 
OVER 81,000 SQUARE FEET, in fact, is the amount of 


unobstructed floor space required — to accommodate the 
huge B-47 jet bombers housed in this giant hangar. To 
provide this vast wide-open area called for more than 2,100 
tons of structural steel, much of it specially fabricated to 


assure adequate supporting strength. Despite this extra- 
heavy tonnage, International Service spanned the distance 
to keep construction on schedule supplying all struc- 
tural steel and all hangar dwors as well. Write for your copy 


of the International Steel Facilities Guid 


See Complete Catalogs in Sweet's Architectural 
A \ " Z or Industrial Construction Files Nos. 2c and 7a 
pa) 
Seevice INTERNATIONAL STEEL COMPANY 


2113 EDGAR STREET + EVANSVILLE 7, INDIANA 
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look to the pioneer and leader 


FLIGHT REFUELING, INC. 


THESE The Probe and Drogue refueling system, 
FLIGHT REFUELING, INC., COMPONENTS 


MAKE UP THE PROBE AND DROGUE . 
REFUELING SYSTEM has been used extensively by the United States Navy. 


developed and manufactured by Flight Refueling, Inc., 


This system employs the A-12 hose reel unit, 
the A-1 nozzle, A-3 coupling, and drogue unit. In addition, 
Flight Refueling, Inc., has submitted qualification test reports 
to the USAF for an improved A-12 type refueling unit 
for multi-point tanker installation, 
and likewise for a refueling unit of even higher capacity. 


These units are already in production and will shortly go 





A-12 Mose fie! Unlh—soveral hundred gel into service in aircraft of the Tactical Air Command. 


lons per minute rate. Qualification test re- Flight Refueling’ . . d : ki | | 
carte teste Gnen ecnined to GNC, Send ight Refueling’s engineering department is working closely 
ard U. S. Navy equipment, modification with many leading aircraft manufacturers 


available for wing-tip mounting. 
to assist them in developing new refueling systems, 





today’s universal requirement to give modern jets extended 
range and load-carrying capacity. If you would like more 
information on Flight Refueling, Inc.’s equipment or facilities, 


just drop a note to Contracts Administration Department. 


ATTENTION ENGINEERS 
Fascinating. new projects to 
develop new long-range flight 
systems, present unusual 
career opportunities for engi- 
neering personnel. Write En- 
gineering Manager for further 
details 


A-1 Nozzle, A-3 Coupling used in receiving 
aircraft and in drogue tanker respectively. 
In use with U. S. Navy refueling system. 













MA-2 Nozzle for receiver aircraft and Cou- 
pling, mounted in drogve unit, with higher 
rate of flow. Qualification test reports have 
been submitted to WADC. 


Flight Refueling, Inc. 9 ai 
i or 


FRIENDSHIP INTERNATIONAL AIRPORT 
Baltimore 3, Maryland 
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Supplemental Carriers See Bright 
Future Under New ‘Ground Rules’ 


Ihe year 1955 marked the beginning 
of a whole new future for the nation’s 
non-scheduled airlines. 

After 10 tempestuous with 
their legal status in doubt, the irregular 
operators now have not only a firm 
status but a fixed policy to back it up. 

Ihe Civil Aeronautics Board ruled, 
after four vears of investigation, that 
non-scheduled operations do have an 
important role to play in the national 
air transportation system. The Board's 
decision was not final until the last day 
of the year. 

When CAB made its ruling, only 49 
companies had survived out of the more 
than 100 original operators. As part of 
the new picture, CAB’s first step was 
to rename the “nonskeds” as Supple 
mental Air Carriers. Next, the Board 
drew a sharp line of authority for them 
and established a clear set of rules for 
their operations. 


Vcars, 


New ‘Ground Rules’ 


The new class of air carriers is visual- 
ized by CAB as providing types of serv- 
ice the regular airlines either cannot or 
do not want to provide. In addition, 
they will be available to take the over- 
flow of traffic the scheduled carriers 
can't handle at peak traffic periods. 

Ihe rules governing Supplemental 
Air Carrier operations provide for: 

e Unlimited domestic passenger and 
cargo charter operations. 

e Maximum of 10 scheduled flights a 
month in one direction between any 
pair of points for individually ticketed 
passengers or waybilled cargo service. 

¢ International charter authority for 
cargo operations only. 

Until CAB has examined the merits 
and qualifications of each of the 49 
applicants as a Supplemental Air Car- 
ner, all of them are presently operating 
under a blanket exemption order. 

The Board made one exception in 
the case and excluded four of the five 
carriers of the North American Airlines 
group from the exemption. Further 
more, as the “fitness and ability” pro- 
progress the Board will un 
doubtedly cut the ranks more, leaving 
about 30 active companies. 

A corollary Board decision of tre- 
mendous importance to the Supple 
mental carriers was the approval of air 
charter clearing house operations by 
the two industry associations—Aircoach 
l'ransport Assn. and Independent Mili- 
tary Air Transport Assn. This decision 
permits ACTA and IMATA to operate 
air exchanges for an experimental period 
of three years. 


ceedings 
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| Supplemental Carriers 
These are the Supplemental Air Car- 
riers designated by CAB as eligible for 
new operating authority, effective Jan. 1, 
1956. The new class of carriers were re 
named from non-scheduled airlines in 
the Board’s decision of the Large Irregu- 
lar Investigation, Docket 5132. 
Aero Finance Corp. 
Air Cargo Express. 
Air Services, Inc. 
Airline Transport Carriers. 
All American Airways. 
American Flyers Airline Corp. 
Arctic-Pacific, Inc. 
Argonaut Airways Corp. 
Arnold Air Service. 
Associated Air Transport. 
Aviation Corp. of Seattle. 
Blatz Airlines. 
California Air Charter. 
Capitol Airways. 
Caribbean American Lines. 
Central Air Transport. 
Coastal Cargo Co. 
Conner Air Lines. 
Continental Charters. 
Currey Air Transport. 
Airways. 
General Airways. 
Great Lakes Airlines. 
Johnson Flying Service. 
Los Angeles Air Service. 
Meteor Air Transport. 
Miami Airline. 
Modern Air Transport. 
Monarch Air Service. 
Overseas National Airways. 
Quaker City Airwavs. 
Paul Mantz Air Services. 
Peninsular Air Transport. 
Regina Cargo Airlines. 
Royal Air Service. 
Sourdough Air Transport. 
Southern Air Transport. 
Standard Airways. 
Stewart Air Service. 
S. S. W., Inc. 
Trans-Alaskan Airlines. 
Trans-Caribbean Airways. 
Transocean Air Lines. 
The Unit Export Co. 
U. S. Aircoach. 
U. S. Overseas Airlines. 
World Airways. 
World Wide Air Lines. 


Economy 











The Supplemental carriers hailed 
both decisions. Thev feel that at last 
there will be enough stability and that 
there is sufficient market potential for 
them to conduct a really profitable op 
cration for the first time. They are 
particularly hopeful that the fact they're 


THESE BEAMS ARE OF EQUAL 
STIFFNESS. Relative Stiffness in 
Bending. based on rectangular 
beams of constant width and equal 
weight: STEEL 1.0; ALUMINUM 
8.9; MAGNESIUM 18.9. 


Maximum 
stiffness with 
minimum 
weight 


Of all structural metals, magne- 
sium has the highest stiffness-to- 
weight ratio. 

Modulus of elasticity for magne- 
sium is 6.5 million pounds per 
square inch; for aluminum 10 
million: and for steel 29 million. 
Stiffness is resistance of a material 
to deflection under a given load 
within the elastic limit. The 
amount of such deflection is pro- 
portional to the amount of inertia 
of the beam multiplied by the elas- 
ticity modulus of the material. 
When a part previously» of steel or 
aluminum is being redesigned for 
magnesium, the moment of inertia 
must be increased in proportion to 
the lower elastic modulus of mag- 
nesium to obtain the same stiffness. 
But —the moment of inertia in- 
creases as the cube of the thick- 
ness of the beam. So—very little 
added thickness tremendously in- 
creases stiffness. The net result is 
a slightly thicker section for the 
magnesium part, and a marked 
reduction in weight. 

This is why magnesium is used for 
floor beams in airplanes; for radar 
feed horns and reflectors where 
low inertia and high stiffness are 
required; and for hundreds of 
other similar applications. 

B&P engineers will help you re- 
design in magnesium. B&P offers 
the magnesium industry's most 
complete facilities for fabrication 
and assembly. Your inquiry will 
bring a descriptive booklet. 


BROOKS & PERKINS, INC. 
¥» 1932) West Fort Street 


\ oe Detroit 16, Mich. 
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»»+.acomplete military transmitting and receiving station 


The “battle maneuvers” illustrated 
above disclose a new dimension 
in military communication, made 
possible by modern transistor 
developments. 


In his hand the officer holds an RCA 
Transceiver, a complete radio trans- 
mitting and receiving unit—the small- 
est 2-way FM radio ever built. The 
entire walkie-talkie is only 6” x 3" x 
1144" in size, with weight, including 
battery and all accessories, of about 
20 ounces. 


The men in the field listen to “battle 
instructions” over tiny receiver units 
built inside their helmets. 

With a range of about a quarter mile, 
the RCA Transceiver can be pre-set 
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IN THE PALM 
OF HIS HAND 


weighing about one pound! 


for any frequency between 45 and 
52 mcs. Only two controls are used 
and no tuning or adjustment is neces- 
sary during normal use. The receiver 
is an all-transistorized superhetero- 
dyne and the transmitter comprises 
two transistors and one tube, both 
contained in a single unit. 


The feather-lightness and miniature 
size of the transceiver and receiver 
make it possible, for the first time, to 
extend communication to the indi- 
vidual level. It is another instance of 
RCA’s constant search for new and 
better ways of doing things elec- 
tronically. Demonstration and con- 
sultation with RCA field engineers 
throughout the world are invited. 
Call or write. 


DEFENSE ELECTRONIC PRODUCTS 


RADIO CORPORATION of AMERICA 
CAMDEN, N. J. 











RCA Ultra-Miniature 
FM Transceiver 
compared with 
AN/PRC-10 
(Walkie-Talkie) 


TYPICAL MILITARY APPLICATIONS 
Tactical communications between squad and 
platoon leaders and higher, also with individ- 
val soldier or marine 


Military police and sentry duty 

Air and sea rescue (unit in survival kits) 
Guided missile installations (before and after 
take-off) 

Communications between maintenance crews, 
fire crews and between crew and control tower 
Medical work (litter bearers to field hospitals) 
and hundreds of others 











here to stay will make it easier to ar- 
range financing, allowing them to buy 
new equipment and modernize. 

It is also expected that the new serv- 
ice authorizations will give the Supple- 
mentals a better balance between com 
mercial and military trafhe. Over 50% 
of the traffic in recent years has been 
dependent upon the military. The car- 
riers recognize the need, as did the 
Board, for a better balance of traffic. 

Despite the peaks and valleys com 
mon to military trafic, which has its 
adverse effects, recent Defense Depart 
ment policies hold out encouragement 
for the Supplementals. The most im 
portant development is that the mili 
tary now believes air transportation 
should be used as a matter of routine 

nd that civil aviation should build an 
airlift reserve. 

The Supplementals see themselves in 
in improved position to provide addi- 
tional reserve requirements. To do so, 
however, means meeting the military’s 
demand for pressurized equipment 
This again points up the Supplementals’ 
pressing need for more, and more mod 
ern, equipment. 


Commercial Air Exchange 


A fleet of 116 aircraft was operating 
in 1955. ACTA member carriers had 
59 aircraft available, of which there 
were 26 DC-4s, three DC-6s, 18 C-46s 
ind 12 DC-3s. The IMATA members, 
excluding the certificated all-cargo oper- 
ators, also had 59 aircraft—20 DC-4s, 
one DC-6, 27 C-46s and 11 DC-3s 

Both organizations operated military 
trafic exchanges and both are in the 
process of expanding facilities to han 
dle commercial trafic through air ex 
changes 

Under the air exchange principle, 
the associations will now act as agents 
for commercial plane-load charters as 
thev had been doing for military Civil 
Air Movements (CAMs) 

A virtually virgin market exists for 
the commercial exchange inasmuch as 
civil air charter had been undeveloped 
heretofore. 

The operating picture of the Supple 
mental Air Carriers in 1955 was con 
siderably improved over that of the 
preceding year. The group as a whole 
flew 1.5 billion passenger-miles in the 
year, a 19% increase over 1954. The 
gain approximated the increase enjoved 
bv the domestic trunklines, although 
the volume represented less than 8% 
of the 20 billion passenger-miles flown 
bv the trunk airlines. 

The number of passengers carried by 
the Supplementals in 1955 increased to 
820,000, for a decided gain over the 
690,000 handled the vear before. Cargo 
traffic also improved, with the ton-miles 
flown up from 56,893,217 in 1954 to 
87,166,627 last year. 
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It should be noted, however, that in 
1954 the Supplementals had suffered 


sharp reverses from 1953 in all cate- 
gories of traffic, with revenues and 
profits dropping correspondingly. 


Operating revenues took an upturn 
in 1955, reaching $71,806,138. Oper 


ating expenses also climbed, to a total 
of $70,117,989. 


There also was a decided shift away 
from the dominance of military traffic 
during the year—770,602,000 passenger 
miles were flown commercially, exceed 
ing the 687,356,000 passenger-miles op 
erated for the military. The same was 
true in cargo operations, with 45,455, 
897 ton-miles flown in commercial 


~ Royal 
AMPHIBIA 
Awana 
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service and 41,710,730 ton-miles in 
military traffic. 

Ihe North American Airlines group, 
which has consisted of five individual 
operating companies for several years, 
was still the biggest tactor in common 
carriage ‘“‘non-scheduled” operations. 
North American flew some 500 million 
passenger-miles and handled nearly 
275,000 passengers, which was one 
third of the nonsked total in mileag« 
flown and better than 25% of the 
total passengers. 

The future of the North American 
group is still unsettled. A final decision, 
which will be made in the courts, is 
expected by mid-year. 
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Notes on America's outstanding utility amphibian for 
business flying and charter service operation 





ROYAL GULL TO SE 
‘TRANSPORT FOR DE 


Ferndale, Michigan—Charles DeVlieg, 
Sr., president of the DeVlieg Machine 
Co., announced recent purchase of a 
new Royal Gull. The twin-engine, five 
place amphibian will be used in two 
capacities. It will serve as an execu- 
tive transport for the sales force and 
it will also be used for high speed 
reply to calls for service. 

In purchasing the Royal Gull, Mr 
DeVlieg (at controls) reported, that 
the company spent more than five 
months studying all types of executive 
aircraft available which might best 
answer all business travel needs. No 
ship met the “test” as well as the un- 
usually versatile “go anywhere” Gull 







Easy access to engines 

Mechanics really go for this feature—latest 
petal-type design — with top cowl swing- 
ing up, lower cowl swinging down. Stand- 
ard AN fastenings make the job a matter 
of seconds. Entire engine and its accesso- 
ries are immediately accessible for inspec- 
tion and maintenance with plenty of elbow- 
room for mechanic. 






RVE AS EXECUTIVE 
VLIEG MACHINE CO. 





Fully equipped for instrument flight, 
the Gull has a range of almost 1000 
miles. It's powered by twin 270-hp 
Lycoming engines. Top speed is 182 
mph and cruising speed is 164 mph. 
Two-engine service ceiling is 18,500 
ft. and single-engine ceiling is 5000 ft. 


— 
~~ \ NEW 
-\ BULLETIN 


with detailed 

performance, con 

struction ond feature 

details is yours for the asking 
Simply fill out and mail coupon below to: 


Royal 


AIRCRAFT CORPORATION 
MILWAUKEE 1. WISCONSIN 
A subsidiary of Kearney & Trecker Corp 








' ' 
& ROYAL AIRCRAFT CORPORATION ' 
: 6781 W. Notional Ave., Milwaukee 4, Wis. : 
” 7 
' Nome : | 
' ' 
- Firm a . Ee : 
' ' 
' ' 
‘ Address. ' 
7 ] 
@ City -om Lone Riis FF 
 ] ' 
- 
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Jet Orders Speed Airport Obsolescence 


Ihe planning, design and develop 
ment of airports enters a new era in 
1956—an era brought on by the ap 
proaching use of commercial jet trans 
ports 

What effect will these 
on the nation’s airports? 

What changes in fueling, 
handling, loading and unloading of 
passengers and cargo will they require? 

What runway lengths and strengths 
ind taxiway specifications will be 


aircraft have 


ground 


needed? 

These are only a few of the un 
answered questions which airport opera- 
tors, airlines and jet aircraft builders 
have begun to face up to in the past 
year. 


Problem Is Immediate 


A turning point in airport thinking 
already had been reached in 1955, even 
before the problems to be posed by jets 
were considered. The conclusion is in- 
escapable that airports in the U.S. 
today are inadequate—both in numbers 
and facilities-to handle even the cur 
rent demands of air transportation. 

In all dvnamic activities, obsolescence 
is one of the greatest handicaps. This 
is especially true of airports. As U.S. 
air trafic broke all growth records in 
1955, the situation again reached a 
point requiring a review of airport im- 


Aircraft volume 


capacity 


provement programs 


is exceeding airport and in 


some areas 1s reaching the crisis stage 
I'he approaching “jet age’’ points up 
that 


development have 


technological advances in aircraft 


consistently been 
thead of airport planning and develop 
ment. The DC-3 airports were not 
dequate for the DC-7s and Super Con 
stellations. And the D¢ 
not be adequate for the jet airliners 

he airport builder is thus confronted 
with a three-fold problem. There must 
be provision for adequate runwa\ 
length for the higher speeds of newer 
designs, adequate strength for ever 
increasing weights, and better obstruc- 
tion clearance in the surrounding areas 
for increased safetv. A major require 
ment is the wherewithal. Financing 
has been a tremendous problem. 


urports will 


Assist From Government 


\ big assist toward meeting present 
and future airport needs, monevy-wise, 
was initiated by the federal government 
last vear. A new, four-vear building 
program enacted by Congress authorized 
a total of $252 local 
matching fund basis. This more than 
doubles the amount of airport con 
struction funds previously available 

At the time, the Civil Aero 
nautics which is re 


million on a 


same 
Administration, 


Aircraft Movements: Landings and Takeoffs 





1955 


Ranking 


Movements 


381,737 
276,729 
266,058 
263,516 
246,709 
239,861 
296,768 
225,914 
221,637 
291,419 
220,478 
212,560 


OONAUAWH = 


204,498 Se 
198,464 
198,188 
195,591 
195,306 
193,568 
193,478 
182,873 
178,012 
176,689 
176,528 
167,157 
152,296 
144,690 
144,397 
143,833 
143,633 
138,292 
197,198 





Airport 


Chicago-Midway 
Miami 
New York-LaGuardia 
Los Angeles 
Atlanta 
Denver 
Cleveland 
. .. Washington, D. C. 
. . Teterboro, N. J... 
Phoenix 
Dallas 
.. . Albuquerque. . . 
Beach 
rancisco.... 
Louisville : 
Paso 187,207 
Honolulu 
Columbus 
St. Louis. . . 
Oakland 
Minneapolis 
Birmingham 
Kansas City, Kan. 
Pittsburgh 
Kansas City, Mo. 
Knoxville 
Detroit-Willow Run 
Detroit-Wayne Major 
Philadelphia 
Boston As 
New York-Idlewild 


Newark 


911,085 |. Long 


1954 


Ranking Movements 
349,363 
268,889 
236,012 
279,630 
211,674 
235,362 
293,741 
202,573 
210,256 
192,527 
215,685 
194,944 
199,363 
201,209 
210,507 


266,583 
160,524 
176,098 
179,872 
166,388 
177,354 
174,844 
169,449 
167,449 
179,297 
128,600 
121,814 
165,149 
124,286 
122,599 
108,296 














sponsible for running the Federal Air- 
port-Aid Program (FAAP), revised its 
CAA liberal 
significantly by mak 
ing three basic changes in the type 
of airport facilities eligible to receive 
federal aid. Matched federal funds, for 
urport construction ailabl 
is follows 

@QOn the basis of the actual or 
tial need of the community 

e To use in building all types of airport 
terminal buildings 

e To provide automobile parking areas 
required to serve airport users 


More Federal Aid Due 


Federal aid grants by CAA for the 
current fiscal vear have totaled $62.5 
million, covering more than 500 air- 
port improvement projects. Before July 
1, CAA is expected to allot another 
milion for airport improvement 
and expansion programs 
fiscal vear 1957, which will be equalled 
with matching amounts of local money 
It is interesting to note that one-third 
of the 1955 grants-in-aid made provision 
for acquisition of land or casements to 
lirport approaches, as recom- 
Doolittle Commisison 


policies nd procedures. 


ized the program 


poten 


$63 
during the 


protect 
mended in the 
report. 

It is expected that increased federal 
iid will halt the downward trend in 
the number of active civil airports 
During 1955 there were 6,850 active 
civil airports—177 less than were in 
operation the year before. Congress 
finally over-rode the Eisenhower Admin 
istration’s opposition to airport aid 
money on the theory that an adequate 
network of airports is of national con 
cern. 

Airports play a major part in the wel- 
fare and security of the country. Since 
the national interest includes airport 
location, uniformity of standards, design 
of construction, and lighting and navi- 
gation aids, it is the responsibility of 
the federal government to help finan- 
cially in the construction and mainte- 
nance of an adequate airport system. 


CAA Meets Challenge 


Under the Congressional directive, 
CAA has picked up the challenge. 
CAA Administrator Charles J. Lowen 
made the first move when he called 
for a joint Government-Industrv Jet Age 
Airport Conference in Washington 
earlier this vear. He told the well 
attended meeting that “CAA’s legisla- 
tive mandate is to foster the develop- 
ment of civil aeronautics and of a 
national airport system adequate to 
anticipate and meet the needs of civil 
acronautics.”” 

This meeting, the first of a planned 
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WHY MAKE A GOLD PLATED GYRO? 


Not only is ordinary tin plating or tin fusing 
difficult to solder, but it has been found to 
grow extremely fine whiskers as long as 
¥. of an inch—even in controlled atmosphere 


These hazards are obvious to critical bear- 
belo f-W ole} (-deteleseel-ti-sa-Meetele Mel tel-pme(-Jilereit-Beletat) 
That is why al] Whittaker gyros are encased 
be Me fe) lo Mo) leil-le Meret s-1.) 


}\ (o) Mio) ob aime Colt Me (o) (eM o) Co ttbele MB rele d ¢- ME tel -MB le) bel. 
easier to solder—but it provides a protective 
finish for the entire instrument. Service costs 
ford Mb a-to tb lol-le Ml ol-loloitt-Mdel-Meok gueBt-Meoll-letel-ametele. 
better protected against corrosion 


The cost? Actually, Whittaker’s gold plating 
re (oly Mele) M belera-tott-Meel-I ob slot 


a 2 
This important plus...as well as 100% inspec- DIVISION OF | TELECOMPUTING 


VI 


tion tests on all production... has resulted in 
a YT ~ T T | " 
a customer rejection rate of consistently Jess VAR Eee, CALITO Gas ooo 


than 2% for all Whittaker gyros 


We will be happy to apply this devotion to 
quality to any gyro problems you may have 





The AIRWORK OVERHAULED R-2800 


... Most Modern Engine Available 
for Business Atrcraft Coday 


8 out of [5 “Million Miler” 
safety awards in 1955 

went to pilots flying 
Airwork Overhauled Engines. 


> Airwork is an authorized Pratt & Whitney 
Aircraft overhaul base and distributor 
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series, provided the opportunity for an 
exchange of views between all parties 
and a review of standards for airport 
planning, both of which were high 
lighted by talk of the problems of jet 
operations 

Ihe preliminary discussions on r 
quirements for a trunkline jet airport 
left unresolved such problems as whether 
the noise level can be made tolerabk 
and whether runways will have to be 
made longer and _ tougher. Terminal 
facilities also are involved in meeting 
the jet age requirements. 

Among the major problems that will 
arise in servicing jet aircraft will be 
refueling. The volume of fuel to be 
handled per aircraft is so great that 
additional fire fighting services will be 
required. Gate positions for jet trans 
ports will have to be positioned at 
the outer end of tiers. Waiting room 
facilities must be expanded for 150 
passengers per aircraft. ‘The airlines 
ilso will need cither a new form of 
ticketing and check-in procedure or 
a minimum of 15 counter positions 
to handle a single departing jet trans 
port. To highlight the latter problem, 
Lowen asked: “Do vou know any air 
port im the U. S. that has ticket 
counter space for 150 or 160 passengers 
boarding the same flight?” 


Airport Operators’ Status 


The jet age has, for the first time, 
brought new status to the airport op 
crators from both the airlines and the 
aircraft builder. To meet and _ solve 
the problems now under study 1 
quires the coordinated effort and co 
operation of all three. 

Emerging as a dominant voice for 
airports’ interests is the Airport Opera- 
tors Council (AOC), which is composed 
of the operators of 40 of the largest 
civil airports in the country. These 
40 airports handle approximately 75% 
of the enplaned scheduled domestic 
passengers and 95% of the international 
and overseas passengers. AOC is al- 
ready hard at work to meet and solve 
the problems airports will face in less 
than three vears, when jet transports 
begin regular service. 

\ half-dozen AOC member airports 
have opened new multi-million dollar 
terminal buildings and other facilities 
in the last two vears and another six 
have major projects under construction 
that will be completed in the next two 
vears. 

A look at last vear’s airport traffic, 
is reported by CAA, shows not only 
todav’s increases but future trends. In 
1955 CAA control towers handled 
19,600,000 landings and_ takeoffs, or 
10% more than the 17,950,000 re 
ported the vear before. 

I'wenty-five of the leading terminal 
airports handled more than 30% of 
the total landings and takeoffs. 
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SPECIALTY 
MANUFACTURER 


LYVINGS 
SMALL PARTS 
FASTENERS 


Multiply these case histories a thou- 
sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our customers in the course of a 
year. 

Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to “stock”’ sizes. These 
illustrations show that Hassall—a 
specialty supplier —can show 
you substantial savings, better 
deliveries and no-charge assis- 
tance at all times. 

Proof? Send us your specifica- 

tions or write for catalog. 

John Hassall, Inc., P. O. Box 

2223 Westbury, Long Island, 
New York. 
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REQUIRED: 

Replacement for stud with 
insufficient head to act as 

stop for automatic ham- 

mering. 

‘ 

HASSALL SOLUTION: 
Substitution of Hasselt 
cold-headed collar nail 

with annular threads for 
greater holding Power 
Substantial cost savings. , 

















CASE 64 


HISTO 


REQUIRED: 
cal method of 
perforating 
¢ hard mon 
drill rod. 


An econom! 
manufacturing 
ches out © 
such as 


LL SOLUTION: 
HASSA * cold- heading 


= . * 
Tee ple engine eee 
rail overcame oo eee 
te 
site ey considerable 
allo 
savings: 


pen 
terials 


NAILS, RIVETS, SCREWS 


SINCE 1850 


AND OTHER COLD-HEADED 


FASTENERS AND SPECIALTIES 





Designed for today’s modern aircraft 


Ground Power vnits meet airlines’ 
strict requirements ! 


Photo courtesy Trans-Canada Airlines 


A dependable source of regulated 28 volt DC power is more 
than ever necessary for the increased demands of latest commercial 
aircraft (such as TCA’s ‘'Viscount"’ pictured). 

Especially designed for aircraft service, Hobart Power Units 

have proved their ability on the airports of the world to give trouble- 
free service, day after day, with a minimum of maintenance. 





You'll appreciate the practical help—and cost savings— Hobart 
can give you in meeting your increased schedules. 


Right model for each job 


You can choose the exact model and type 
for the job you have. Hobart can supply 
Electrie Motor models with capacities ranging from 50 to 
—_— 2000 amperes. Whether you need electric, 
gasoline, or diesel powered; stationary, 
trailer-mounted, or self-propelled—you'll 
find the model to meet your specific needs. 
This makes possible savings and other 
benefits of standardizing on one make of 

equipment. 


400 cycle units 
also available 


Gasoline Engine = Apron Pit Service 
riven 


a Investigate today why major air lines 
Self-propelled »- specify Hobart. Write, wire, or phone 
for further details. 


Motor Generator Corporation, Troy, Ohio, U.S.A. 
HOBART BROTHERS AFFILIATE Box AV-36 
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LUFTHANSA CONSTELLATION 


Air Transport Booms Around-the-World 


\ir transport boomed worldwide in 
1955. Some 69 million passengers were 
carried more than 38 billion passenger- 
miles by the scheduled air fleets 

In 18 major countries, exclusive of 
the United States, passenger 
trafic ranged as high as 30%, while air 
totals much as 39% 
1954 

In this bullish air travel market, air 
lines all over the world were busily 
planning even greater things in 1956. 
New services and sales programs were 
being developed, and most of the car- 
riers were spending millions of dollars 
to increase their aircraft fleets. Many 
were well along with plans for the jet 


gains in 
Cargo soared as 


OvVCT 


cra 
Highlights of activities outside the 
U.S. are summarized below. 


Australia 


The 12 scheduled air carriers of Aus- 
tralia, a country of nine million people, 
carried more than two million revenue 
passengers over 800 million passen- 
ger-mi. in 1955. The 1,963,017 do- 
mestic passengers in the total of 2,019,- 
132 represent an increase of 8.2% over 
the previous vear. Freight increased 
13.1% to 37,733,231 ton-mi. and mail 
4.9% to 1,465,197 ton-mi. 

Irans Australia Airlines, the leading 
carrier, handled 684,570 of the passen- 
gers, while Australian National Airways 
was second with 637,154 passengers 
A.N.A. introduced Douglas DC-6Bs 
over some of its routes during the vear, 
ind continued to operate DC-6s, DC-4s 
and DC-3s 

Trans-Australia added Vickers Vis- 
counts to its fleet of DC-4s, Convair 
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240s and DC-3s. Both airlines are seek 
ing DC-3 replacements 

Qantas, the international operator, 
flies Lockheed Super Constella 
tions but is under constant British pres 
sure to switch to United Kingdom 
equipment. Qantas, however, probably 
will order American jets, although it 
probably will also order some Britannias 

Ansett Airways, operating Convair 
340s and DC-3s, further consolidated 
its position as third largest of the do- 
mestic carriers. It wants to buy Convair 
440s and two Lockheed Electras 


how 


Austria 


Austrian aviation activity increased 
during 1955 as aircraft landings almost 
trebled to a total of 8,637, air passen- 
gers trebled to 129,775, and freight 
doubled to 1,389 metric tons. Most 
of this trafic was handled at Vienna’s 
Schwechat Airport. 

Two Austrian airlines were founded 
during the year—the privately organized 
Air Austria and a government-sponsored 
airline—but political hassling held up 
their development. With four Vis- 
counts reported on order from Vickers, 
Air Austria still lacked an operating 
permit. The government organization, 
on the other hand, lacked personnel, 
funds and equipment. 


Concentrating on the first-class pas 
senger market, Sabena in 1955 made a 
comeback from its 1954 operating losses. 
Its overall load factor increased from 
68.2% up to 71.3%. The Belgian air- 
line entered the transatlantic jet race 


5 


with four Bocing 707-320 
Intercontinentals. Sabena also antici 
pated delivery of nine Douglas DC-7C 
iircraft for its Brussels-New York and 
Brussels-Africa runs, and 12 Convair 
Metropolitans for European service 

Sabena instituted interchange 
ices with Swissair over the Brussels 
Paris and Brussels-Geneva routes and 
will interchange with Swissair and Scan- 
dinavian Airlines System using the 
Metropolitans. 

Helicopter services were expanded dur- 
ing the year, and Sebana ordered eight 
Sikorsky S-58s to replace its six Sikor- 
sky S-55 seven-seaters. Hourly service 
between Brussels and Paris is planned. 

Air credit plan and an air auto plan 
(drive-vourself-car waiting at destina- 
tion) were adopted by Sabena in 1955. 

Sabena’s 1955 traffic statistics: 449,- 
698 revenue passengers, up 14.8% 
from 1954; 405,000,000 passenger/mi 
flown, up 14.5%; 15,500,000 ton/mi. 
of freight, up 11.7%; 3,250,000 ton/mi. 
of mail, up 22.9% 


orders for 


SCT\ 


Three of Brazil’s international airlines 
experienced an active 1955: Varig, with 
three new Lockheed Super-G Constella 
tions, opened once-a-week service to 
New York; Real-Aerovias operated a 
DC-4 tourist service to Miami and ap 
plied for an extension to Chicago; and 
Panair do Brasil stood to benefit greatly 
by a subsidy increase voted for overseas 
carriers. The country’s fourth overseas 
operator, Cruzeiro do Sul, will become 
a public company in 1956, apparently 
in a refinancing effort. 

Nacional Transportes Aereos, a do- 
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B. F. Goodrich De-Icers have 
ice hazards than all other 














1928 Dr. W. C. Geer and B. F. Goodrich 
engineers develop world’s first ice protection 

a rubber boot 
off wing leading edges 


1955 Chordwise pneumatic De-Icers (right 


Super Connies have latest 
that were developed 


smaller tubes, elec- 


on Lockheed 
design improvements 

r larger, faster planes 
quick-snap inflation cycles 


tronic controls, 


that inflates to crack ice 


NOW Specification of B. F. Goodrich De-Icers 


‘ 


ne 


ma” 
netal 


This 


tf the 
ing that has kept B. F. 


ght 


or Boeing's K¢ 


leading 


lesign-of-t 


against ice. 


il De-Ice 


leadership 


jet tanker unveils the 


nt in ice protection 

rs bonded to the 
of KC-135 stabilizers 
future is another example 


in research and engineer- 


Goodrich first in the 


HEY RE DEPENDABLE. Early style 
B. F. Goodrich De-Icers that broke 
the ice barrier for commercial transports 
in 1930 are still in use today—in vastly 
improved design. Modern De-Icers—for 


j 


larger, faster planes—have maintained 


the reputation for low weight and 
dependability in removing For 26 
years, B. F. Goodrich De-Icers have been 
the standard of ice protection for the 
aircraft industry—in name and in world- 
wide use 


Today's jet and turboprop aircraft 


demand comple te ice protection syste ms 





First in Rubber 


protected more planes from 
systems combined! Here’s why: 


to safely meet the extreme conditions 
met in high altitudes and long distance 
flights. B. F. 


these De-Icer systems—pneumatic, elec- 


Goodrich is ready with 


tric or a combination of both 

In addition, B. F. Goodrich offers such 
refinements as new streamlined chord 
wise De-Icer tubes, automatic inflation 
cycle control and an ice detector that 
triggers the complete system automati- 
cally at the approach to icing conditions. 

B. F. Goodrich also makes electrically- 


heated rubber for any place spot heat 


is required. If you have any ice protec- 
tion problem, we're ready to help you. 
The B. F. Goodrich Company, Tire & 
Equipment Division, Aeronautical Sales, 
Akron, Ohio. 


Pictured above; representative aircraft pro- 
tected with B. F. Goodrich De-icers (I. to r. 


Top row: Douglas + plane, Northrop 
Alph , Douglas DC , DC-2, DC-3, Boeing 
247, 307, Lockheed 10 Electra. Second rou 
Sikorsky S-43, S-44 Excalibur, Grumman 
JRF-1, Lockheed Lodestar, Martin PBM-3, 
Douglas B-23, Martin B-10B, Beech 18. 
Third row: Curtiss C-46, Martin 167, Douglas 
DC-4, Boeing 314, Lockheed Hudson, Martin 


Boeing B-17, Douglas C-54. Fourth 
row: Martin 170 Mars, Avro Lancaster 
Douglas A-26, Consolidated B-24, Douglas 
C-47, Boeing B-29, Chance Vought F-4-U 
Douglas AD-4. Fifth row: Lockheed RC-121 
Martin P5M-1, Boeing C-97, Cessna 310, 
Lockheed F-94-C, Lockheed 1049-G, Bell 47, 
Beech C50 


‘B.EGoodrich 


AVIATION PRODUCTS Tires, wheels, brakes « 
De-icers « Inflatable seals + Fuelcells * Avtrim « 
Heated Rubber « Pressure Sealing Zippers « Rivnuts « 
Plastilock adhesives «* Hose and rubber accessories 
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mestic carrier, in 1955 acquired 23 C-82 
cargo aircraft and was expanding its 
freight services in the interior of Brazil. 
Another local carrier, Loide Aecreo, in 
creased its profits during the vear by 
emphasizing its “misto” service—passen- 
gers carried with freight at reduced fares. 

Viacao Aerea Sao Paulo (VASP), the 
other major Brazilian airline, was ex- 
pected to suffer heavy losses for the year. 

Generally, the domestic lines seemed 
to be having a hard time of it, with de- 
creased load factors apparently due to 
overcrowded routes. Fares have in- 
creased about 90% in the past three 
years, and there has been some un- 
authorized fare-cutting. 

Under the new subsidy law, payments 
to users of four-engined pressurized 
planes will amount to about 20 cents 
a mile, a tremendous boost to Panair 
with its heavy mileage across the South 
Atlantic. The airline has ordered four 
new DC-7Cs for 1957 delivery. 

Real is negotiating for the purchase 
of four DC-6Bs to provide a first class 
service, and possibly with an eye on an 
eventual Tokyo route. Japan Air Lines 
may begin serving Brazil this vear, de- 
pending on the outcome of negotia- 
tions, and Lufthansa, as well as the 
Portuguese National Airline, are ex- 
pected to come in during 1956. 

Che Brazilian airlines flew 1.1 billion 
passenger-miles during 1955, compared 
with 950,000,000 in 1954. Cargo was 
up 55.3 million ton-mi. from 51.8 mil- 
lion in 1954, while mail dropped to 1.8 
million ton-mi. from 1954’s total of 2 
million ton-mi. 

Total subsidy rose from $1.2 mil- 
lion in 1954 to $2.3 million in 1955, 
and was expected to reach $2.5 million 
in 1956. 


Canada 


Trans-Canada Air Lines opened the 
first North American turboprop service 
in April of 1955 with Vickers Viscounts 
on its Montreal-Toronto-Winnipeg 
route, and has since extended the Vis- 
count operation over its transcontinen- 
tal and U. S.-Canada routes. With the 
help of its Viscounts, TCA increased 
its passenger trafic 13.4% last vear. 
The airline ordered 10 more to bring 
its total to 34 Viscounts. 

For its transatlantic, West Indian 
and_ transcontinental services, TCA 
expects to order either the Douglas 
DC-S8 or the Boeing 707. 

Another new service was inaugu- 
rated in 1955 by Canadian Pacific Air- 
lines with polar route flights between 
Vancouver and Amsterdam, now on 
a twice weekly schedule using Douglas 
DC-6Bs. CPA also started flying non 
stop between Toronto and Mexico 
City, acquiring the route in a trade 
with TCA. 

Canada’s third airline emerged dur- 
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ing the year with Pacific Western Air- 
lines’ purchase of two smaller com- 
panies. The enlarged carrier's routes 
now extend from the western Arctic 
down the Pacific coast 

Airlift operations on the DEW 
radar line and the mid-Canada radar 
line stimulated a great expansion of 
Canada’s non-scheduled cargo transport 
during 1955. From a few air freight- 
ers, this charter flect has grown to 
more than a dozen four-engined aircraft 
and over 30 twin-engined planes. Cargo 
activity by the scheduled carriers also 
is on the increase, helped by the radar 
work and a boom in mining. 

Canada expects a steady increase in 
airline business. CPA, which operates 
for the most part internationally, has 
ordered four DC-6Bs for 1956 de- 
livery and four more for 1957. Also in 
1957, Canadian Pacific expects delivery 
of three Bristol Britannia aircraft. It 
has optioned five more. 

Other Canadian airlines, some of 
which are broadening from regional to 
national structure through mergers, are 
buying second-hand aircraft for cargo 
services and smaller planes like the 
de Havilland Beaver and Otter for 
freight and passengers 


Finland 


Finland’s two scheduled airlines flew 
a total of 1,046,053 passenger-miles 
during 1955, operating Convair 340s 
and DC-3s. In addition to these two 
lines, Finnair (mostly state-owned) and 
Karhumaki Airways (privately owned), 
there are about 40 small air companies 
in Finland, engaged in taxi work, bush 
flying, and the like. 

Finnair opened a Helsinki-Moscow 
schedule at the end of the vear, under 
its new bilateral agreement with Russia. 


France 


Until a strike of airport personnel at 
Orly and Le Bourget seriously inter- 
1upted operations from Nov. 10 until 
the end of 1955, the vear’s civil air 
activity in France had been running 
10 to 15% above 1954. The strike cut 
into Air France’s European operations, 
though long-line services were con- 
tinued from other airports. The private 
French airline companies—Union Aero- 
maritime de Transport, Compagnie de 
Transports Acriens Intercontinentaux, 
and Air Algeric—also were affected 

Air France's gross operating revenue 
for the first 11 months was $126,000,- 
000, indicating a higher vear’s total 
than the $132,000,000 in 1954, but 
higher costs and the strike were on the 
debit side. In 1954, the carrier lost 
$1,650,000 after government payments. 

During the vear Air France added 
seven 1049G Super Constellations to 
its fleet. Seven additional Super Con- 
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ENGINEER 
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AiResearch is looking for 

your kind of engineer. 
Through the efforts of engineers 
like yourself our company has 
become a leader in many 
outstanding aircraft accessory 
fields. Among them are: 
air-conditioning and 
pressurization, heat transfer, 
pneumatic valves and controls, 
electric and electronic controls, 
and the rapidly expanding 
field of small turbomachinery. 
AiResearch is also applying 
this engineering skill to 

the vitally important missile 
accessory field. 

Our engineers work on the very 
frontiers of present day scientific 
knowledge. We need your 
creative talents and offer you 
the opportunity to progress 

by making full use 

of your scientific ability. 
Positions are now open for 
aerodynamicists...mechanical 
engineers... physicists... 
specialists in engineering 
mechanics...electrical engineers 
... electronics engineers. 

For further information write 
today to Mr. Wayne Clifford, 
Tue Garrett CORPORATION 
9851 S. Sepulveda Blvd., 

Los Angeles 45, California. 
Indicate your preference 

as to location between 

Los Angeles and Phoenix. 


CORPORATION 
AiResearch 
Manufacturing 


Divisions 
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im one system 


Here is a system that provides for the most efficient aircraft 


operation. It supplies all pertinent air data information to the flight 
engineer and pilot, or automatically makes in-flight 
CENTRAL AIR DATA COMPUTER adjustments. Similar systems are available for missiles. 
BRAIN OF THE AIRESEARCH SYSTEM The air data computer system is one of many integrated systems 
Complete system functions include pro- completely engineered and manufactured by AiResearch. In the field 
viding true airspeed, true angle of attack of aircraft systems and integrated components, AiResearch has more 


and yaw, relation to Mach number, development, manufacturing, operational and service 
density and rate altitude, engine pressure 
ratio, true dynamic and static pressure, 


cruise control and other factors. * Qualified engineers in the fields listed below are 


needed now. Write for information. 


THE CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


experience than any other company. 


Designers and manufacturers of aircraft systems and components: wermceration systems + PNEUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


CASIN AIR COMPRESSORS + TURGINE MOTORS + GAS TURBINE ENGINES + CABIN PRESSURE CONTROLS * HEAT TRANSFER EQUIPMENT + ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 
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and then we built 


This 7 pitch; 19.1564” pitch diameter internal gear 
for the Sikorsky S-58 Main Transmission 


This HARD (Rockwell ‘'50C’’) gear is cut after heat 
treating to master gear standards: 


.0002” per inch maximum lead error 


+.0000 —.0003 involute error 


.) 
er 


is 


-0002” tooth spacing tolerance 
60 RMS finish 


INDIANA GEAR 


INDIANA GEAR WORKS, INC + INDIANAPOLIS, INDIANA 
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order from Lockheed. ‘The 
airline ordered 10 Boeing 707-320 In- 
tercontinental jets, 12 Caravelle me- 
dium-range turbojets, and ten 1649 
Constellations. 

UAT made sharp gains in 1955, in- 
creasing its 1l-month passenger total 
63% to 124,998 passengers. ‘This car- 
rier operates chiefly in French African 
territories, but also serves Vietnam and 
South African points. UAT’s freight 
was up 43.5% in 1955. 

Al, which like UA 
on DC-6Bs and DC-4s, also increased 
its business by about 10%. Air Algerie’s 
totals were up substantially. 

At government direction, Air France 
and the private airlines concluded a 
“coordination agreement” which divided 
up business within the French Union. 
It was hoped that this would end the 
cutthroat competition. 


nies are on 


relies mainly 


Germany 


Lufthansa, the revived German na- 
tional airline, began a domestic service 
in April, a European service in May, 
and transatlantic service in June. Luft- 
hansa carried 75,000 passengers, 550 
tons of freight and 366 tons of mail. 

The German airline’s present equip- 
ment includes four Convair 340’s for 
its European routes, four Super Con- 
stellations for the transatlantic run, and 
three DC-3s for intra-Germany sched- 
ules. 

Four Super Constellations are sched- 
uled for 1956 delivery. Lufthansa 
plans to buy either Douglas or Boeing 
jets to stay abreast of the competition. 

When the new Constellations are 
delivered, Lufthansa plans to fly 11 
weekly round trips across the Atlantic, 
two via Montreal to Chicago. In addi- 
tion, a new route to South America and 
another to the Near East are planned 
this year. 

Load factors on the transatlantic 
route are now 42%, on the European 
routes, 60 to 65%. 


Great Britain 


Britain’s two nationalized airlines 
are now able to “stand on their own 
feet,” the Minister of Transport said 
last month in announcing that subsidy 
provisions for British Overseas Airways 
Corporation and British European Aurr- 
ways would end March 31. But, while 
both airlines’ traffic and revenues were 
up in 1955 and they would end the 
fiscal year in the black, BOAC appeared 
a little wobbly on its feet and no Brit- 
ish plane was in sight to match the 
Boeing and Douglas jets. 

In addition to the jet enigma, the 
British airline industry faces other seri- 
ous problems at the start of what ap- 
pears to be a critical year. Lack of co- 
operation between the flag airlines and 
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the Royal Air Force Transport Com- 
mand has left the home market for 
British-built transports largely in doubt. 
BEA faces the continuing problems of 
short-haul and highly seasonal traffic. 

Pressure for greater freedom for in- 
dependent British airlines, and for a 
BOAC-BEA merger, further clouds the 
picture. Charters of both the national- 
ized carriers expire in 1956 and will be 
reviewed by Parliament in the face of 
political criticism 

On the bright side are the traffic in- 
creases and Britain's strong lead in the 
turboprop field. 

It appeared that BOAC might have 
to “buy American” and use DC-8s or 
707s in the near future to compete 
fully over the North Atlantic. Britain 
may try to skip the initial straight jet 
competition. Handley Page, for ex- 
ample, reportedly has under design a 
civil jet transport. 

BOAC now has 33 Britannias on 
order, 11 of which are long-range Mk. 
310s for transatlantic service. 

During 1955 BOAC’s revenue pas- 
sengers increased 22% over 1954 to 
a total of 344,950. Passenger-miles 
climbed 12.5% to 989,793 000. 

BEA, whose route segments average 
about 240 miles, carried 2,157,000 
revenue passengers in 1955, an increase 
of 18% over 1954. Passenger-miles 
went up 24% to 688,311,000. 

Popularity of tourist services con- 
tinues to climb. This traffic made up 
45% of BOAC’s load, and BOAC ex- 
pects tourist to exceed first class traffic 
in 1956 for the first time. BEA, oper- 
ating 97% tourist. 

BOAC’s present fleet is a “patch- 
work” replacement of its Comets now 
totaling 21, Douglas-designed Argo- 
nauts, 16 Boeing Stratocruisers, and 16 
Lockheed 749 Constellations. The air- 
line has on order 19 Comet IVs, 10 
Douglas DC-7Cs, and 12 Viscounts 
for associates. 

BEA now operates 26 Viscounts, 19 
Elizabethans, 28 DC-3s, two Herons, 
four DH-89A biplanes, three Westland- 
built S-55 helicopters, two Bristol 171 
helicopters and one Bell 47 helicopter. 
On order are 38 Viscount 800s, 20 
Vanguards, one Heron and one Vis- 
count 700. 


Holland 
KLM Royal Dutch Airlines flew over 


a billion passenger-miles in 1955, a 
total of 1,051,000,000 compared with 
976,700,000, in 1954. Cargo ton-mi. 
were 37,192,000, up from 32,266,000, 
and mail ton-mi. were 6,137,000, up 
from 6,000,000. 

The airline’s estimated 1955 revenue 
was $104,000,000, up from $96,210,- 
000 in 1954. 

KLM entered the jet race with an 
order for eight Douglas DC-8s for 1960 


how to makea 


‘Tiger 


roar! 


TELEFLEX® cable control 





assures positive throttle action 
on new Grumman FI11F-1 


Flashing into supersonic speeds, the pilot 
of the Navy’s new Grumman Tiger jet gets 
instantaneous response when he gives it 
the gun. The throttle control that pours 
on the fuel is provided by a 20-foot Teleflex 
control linkage. 

In designing the F11F-1, Grumman fighter 
built to pioneer in using the new “area 
rule,’"” Grumman engineers wanted a 
throttle control system that would— 


1. Meet handle load specifications 

2. Be light and trouble-free 

3. Be sensitive, accurate, reliable 

4. Operate under the temperature 
extremes encountered in supersonic 


flight nie 
5. Meet pressurization requirements 


| Easily installed Teleflex meets all these 


requirements ...and more. The cable-in- 
| conduit, mechanical remote control system 
| follows a devious path through the F11F-1's 
fuselage to give throttle action that is accu- 
rate, positive. Another control problem 
solved with Teleflex! 


(reveruex principe (> 


Teleflex is a compact, single-path 
control linkage that follows any 
desired devious route. A flexible, 
rack-like cable, operating through 
my drawn conduit, transfers 
inear, arc, or rotary controlling 
motion as tension or compression 
push-pull motion. Wherever rotary 
motion (up to a full revolution or 
more) is required, the cable helix 
meshes with and turns a hobbed 
control wheel. 


DESIGN ENGINEERS : 
For detailed engineering 
data, write to TELEFLEX 


INCORPORATED, 125 S. 
Main Street, North Wales 
9, Pa., for your copy of 
Catalog 400. 


TELEFLEX 

















The engine 
on Oh elatal a 


This new 


TOERDELEA LORETO RONEN: 


POROPUUERREDGEORLELIEEDION 


... Safely controlled by 
new Johns-Manville structural Insulation 


New Problems. The engine compart- 
ment of today’s jet aircraft is a “hot 
spot” both literally and figuratively 
Not only are engine temperatures 
rising higher; greater speeds have 
produced higher air flow velocities and 
complex pressure problems. These 
new conditions call for a radical de- 
parture in insulation design. 

New Answers. Many designers have 
successfully combatted these engine 
compartment heat problems with the 


In the J-M 
laboratories new insulating methods 


help of Johns-Manville 


have been developed which are adapt- 
able to practically every type of aircraft. 
Among these is a totally new concept 
in structural insulation designed es- 
pecially for engine compartments in 
the new Century series as well as the 
latest naval aircraft. 


Matchless Experience. In the field 
of jet aircraft insulation, no other com- 


pany can match the experience of 


3) Johns-Manville 


PRODUCTS 


Aircraft 
tion's F-101A Voodoo is 
with J-M structural 
long-range 
was recently ordered 
tity production by the Air Force 


an aircraft’s skin 


compartment of 
(Ofeldelena | 
protected 
nsulation 
fighter 
Talcommei tral 


Johns-Manville insulation scientists. 
From the very beginning of the jet age 
they have been working closely with 
all the major engine and airframe man- 
ufacturers. Today they are busy devel- 
oping new materials in new shapes 
and sizes for the insulating problems 
of tomorrow. 

Why not put this experience to work 
for you. Write Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 
Port Credit, Ontario. 


PRODUCTS FOR THE 
AVIATION INDUSTRY 





order were 
Constellations, 


Also on 


1049 


delivery. 
Lockheed 


Tne 


Vickers Viscounts, 10 Douglas DC-7Cs, 


and two Fokker F-27s. 


India 


India’s air importance was high 
lighted during 1955 by its unilateral 
termination of the Indo-U.S. air agree 
ment of 1946. This reduced Pan Ameri 
can and Trans World frequencies, pend- 
ing further negotiations and benefited 
British Overseas Airways Corporation 
and KLM, since Air India International 
was insufficiently equipped to take up 
the slack. 

Air India’s present fleet includes eight 
Constellations and Super Constellations 
and one DC-3C freighter. Three 1049G 
Super Constellations are on order. It 
hopes to establish a direct route to Mos 
cow, and extend its Hong Kong route 
to Peking in Red China during 1956. 

lhe domestic Indian Airlines Corpo 
ration, although it continued to lose 
money in 1955, was buttressed by a 
Planning Commission appropriation of 
about $20 million for the next five 
vears. IAC purchased five DC-4s for its 
night airmail service and put eight 
new de Havilland Herons on feeder 
routes 

IAC plans to buy 18 Viscounts and 
35 medium-sized aircraft. 

Including new aircraft for the two 
airlines and airport programs, the 
Indian government plans to spend $70 
million during the 1956-1961 period. 
It has earmarked $45 million for air- 
craft payments through 1958. 

The two airlines last vear carried 
more than half a million passengers. 


Israel 


El Al Israel Airlines hopes to attract 
a larger slice of the Europes: tourist 
trade when its three Bristol R::tannias 
are received in the summer of 1957. 
It also plans to step up its New York 
flights to four weekly by this summer. 

Two new Constellations will be put 
in service this vear by E] Al. 

The airline estimates its 1955 traffic 
at 34,000 revenue passengers, compared 
with 30,277 in 1954: 700,000 kilos of 
cargo down from 857,000 in 1954 (the 
loss being attributed to increased pas 
senger traffic and a reorganization); 46 
million passenger-miles, up from 43,- 
338,100 in 1954; and a general revenue 
load factor of 66% over 62.27%. 


Italy 


Alitalia and LAI, Italy’s major air 
lines, made important traffic gains dur- 
ing 1955, readjusted their route struc- 
tures, and entered 1956 with stronger 
government backing and plans for fur- 
ther expansion. Figures for the first 
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three 


half of 1955 show 128,068 passengers 
carried by the two airlines, up 31.5% 
from the comparable period of 1954 

Ciampino, the Rome airport, ranked 
third in Europe, with more than 1] 
million passengers handled in 1955 

I'wo DC-6Bs now on order will be 
delivered to Alitalia this month. Sched 
uled for 1957 delivery are four DC-7Cs 
and two Convair Metropolitans. LAI 
expects four DC-7s in 1957. 


Japan 


Japan’s one major airline carried 302, 
882 revenue passengers a total of 198, 
363,769 passenger-miles over its domes 


Dear Barbara: 


I enjoyed your note about your favorite 

arthurs and I'm proud you're the intellectual 

type, workin’ at the library, surrounded by good 

literature. Chances are you'll be a genius, 

since it runs in the family. No, 
heard of Ibsen and Chaucer but I once flew out 

of Teterboro with a Buzz Shakespeare. 

a weird handle and, 
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tic and international routes during 1955, 
compared with 279,297 
i954. Japan Air Lines’ operating reve- 
nues were up from $10 million in 1954 
to $14,700,000 in 1955. but 
were higher and profits dropped 
from $930,000 to $425.000 in 1955 
No new equipment was added in 
1955 to JAL’s fleet of five DC-6Bs and 
seven DC-4s, but the airline will receive 
an additional DC-4 this vear and has 
ordered four DC-8s for 1960-61 de- 
livery. Four Douglas DC-7Cs or Lock 
heed 1649As will be 
A second important domestic airline 
will be established in Japan this April 
when two small lines, the Japan Heli- 


Passe ngecrs in 


CXPpeC>»nses 


also 


ordered soon 





I never 
| 


It's 
if he's kin to the 


writer, I'll get you an autographed copy of 
that deal about the man with the crazy mother. 


Frankly, honey, your ole man's no 


featherweight in the Brains Dept. either. 
» F'rinstance, I do serious browsin’ in the 





SOUTHWEST 
AIRMOTIVE 

COMPANY 

Love Field, Dallas 


presi 


aviation magazines and boned up on AC 


Spark Plugs, figurin' anything 
a GM division makes — and 
Southwest Airmotive services 
and distributes — has to be 
the best. Result: We're now 
using AC in everything from 
our single-engine pipeline 
patrollers, to our Twin Beech 
and amphibs on the Gulf, and our 
DC-3 and Lodestar up Canada- 
way. AC's recessed “hot tip® 
prevents lead fouling; engines 
are smooth regardless of 
weather. On the Gulf, they've 
proved AC's “big barrel® plug 
is moisture-proof and cuts 

out "flashover.* Up north, 
AC's platinum points give 
super-quick starts in ice 

and snow. All the Thinkers 
(including Buzz Shakespeare) 
are going AC 100%. 


nove 


—aAnd I think you're the 
smartest 22-year-old, 126 
lb., 5°5*, blue-eyed brunette 
in Texas! If you're bored 
with the classics, I'll 
shoot you an AC catalog 

—no plot—jJjust good 

common sense! 


Love, 





Modern submarines, able to make long voyages 
while completely submerged, and to launch 
nuclear missiles in a sneak attack, are among 


the most sinister weapons of this atomic age. 


To safeguard our nearly twelve thousand miles 
of coastline against sub invaders, the U.S. Navy 


for ten years has patrolled immense areas of 


Over one-fourth of the people in the U.S, the ocean, in fair weather and foul, in Lockheed 
li ‘thi at ‘ eden that P2V Neptunes. Special submarine detection 
we within range of atomic missiles tna gear enables the P2V, despite darkness or fog, 


could be launched in a sneak attack by to pinpoint even submerged subs. And pro- 


ENEMY SUBS! 


A CRUCIAL U.S. DEFENSE PROBLEM 


Official R.A.A.F. photo (below) shows war games “attack” on British sub by Royal Australian Air Force Neptune. (P2V's are 
in military service for the following friendly countries: Australia, Canada, Great Britain, France, Japan and the Netherlands.) 
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gressive modifications of the P2V have kept it 
militarily up to date at lowest cost to the Navy. 
Pound for pound, and dollar for dollar, the 
P2V Neptune is the most formidable patrol 
aircraft bearing the insignia of the U.S. Navy. 


Recently the Navy awarded Lockheed its 24th 
contract for P2V Neptunes —a tribute to Lock- 
heed’s leadership in weapons system manage- 
ment, the development and application of 
electronics, and the design and production of 
long-range patrol aircraft. 


These drawings illustrate the multiple-mission capabilities of the P2V Neptune: 
1 Low-flying P2V’s electronic gear spots submerged sub because its presence distorts 
the earth’s magnetic field. 2 Depth-bombing a submerged sub, 3 torpedoing a surface 
ship or laying mines to disrupt enemy shipping are jobs the P2V can do equally well 
4 Spotting hurricanes and reporting their velocity and direction are routine but impor- 
tant P2V missions which save human lives and vast sums in property damage. 
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Lockheed Missile Research Laboratories 
to Be Built in Stanford’s Industrial Park 


4 series of research laboratories will be constructed by Lockheed’s Missile Systems 
Division on a 22-acre site adjacent to Stanford University, Palo Alto, California 
On a nearby site of 275 acres, at Sunnyvale, Lockheed will build extensive new engineer 

ing, manufacturing and administration facilities. Lockheed’s 3,000 scientists, engineers 
and technicians now developing guided missiles and unmanned aircraft at Van Nuys 
will transfer to Palo Alto and Sunnyvale as rapidly as construction permits 

The proximity of both new sites to Stanford will make the university's outstanding 
academic resources available to Lockheed research teams. And the new laboratory facil 

ities to be built by Lockheed will provide Stanford scientists with technological tools 
and consulting opportunities hitherto unavailable 

ATTENTION, STUDENTS WHO DESIRE MASTER OF SCIENCE DEGREES: Lockheed’s Advanced 
Study Program helps students achieve MS degrees in Mathematics, Electrical and Mechan 
ical Engineering, Aeronautics and other physical sciences. Write: LOCKHEED MISSILI 
SYSTEMS DIVISION, Van Nuys, Calif. (Below: aerial photo of Stanford campus.) 


LOOK TO LOCKHEED FOR JET LEADERSHIP, TOO 


California Division. Burbank lif. 
Georgia Division, Marietta, Ga 
Missile Systems Division, Van Nuys, Calif, 


Lockheed Air Terminal, Burbank, Calif 
AIRCRAFT CORPORATION Lockheed Aircraft Service, Burbank, Calif. 





PARTS THAT FLOW 
like toothpaste out of a tube 


Yes, it’s just as quick as that. The produc- 
tion of intricate precision parts by the 
Harper extrusion method. They flow 
through the die like toothpaste from a tube. 
The process is so flexible it is able to 
handle small orders fast. Die costs are low. 
Copper-base alloys, carbon steels, alloy 
steels, as well as the tougher stainless 
steels, heat-resistant alloys and even tita- 
nium, can be extruded because glass is used 
as a lubricant. Check these advantages: 
Machining reduced or eliminated 
Close tolerances 
Wide range of shapes 
No welding 
Quick delivery 
Write for “Extrusions by Harper.” 


@ © 


Other Harper Divisions 

The Bolt Division offers over 7000 indi- 
vidual fastening items—bolts, nuts, screws, 
rivets, washers of brass, bronze, monel, 
stainless and aluminum in stock ready for 
shipment. Special parts by the Harper 
“Flo-Form” method can be produced eco- 
nomically. 

The Aero Division produces all types of 
fastenings from high-temperature metals 
and titanium. Years of experience in work- 
ing with tough metals give our engineers 
a valuable background that is available 
to you. Write for information. 


THE H. M. HARPER COMPANY 
8280 Lehigh Road, Morton Grove, III. 


Laliuded Shaped 


Tl @ FIN 344° 
Lverlasling Faslerings 


OVER 7000 ITEMS IN STOCK,.. HARPER DISTRIBUTORS EVERYWHERE 
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copter and ‘Transport Co. and the Far 
East Airlines, are scheduled to merge 
lhe new company will buv three DC-3s 
md three Convair 340s and will con 
centrate on feeder-linc tvpe of service 


Mexico 


Ihe 32 foreign and 
Carricrs scl 


domestic air 
rving Mexico carried 1,305, 
‘O07 passengers a total of 848,443,565 
passenger-miles during 1955. Together 
thev carried 7,453,349 pounds of mail, 
56,474,015 pounds of express, and 30, 
012,468 pounds of cargo in Mexican 
SCTV1ICC 

The question of a second carrier in 
the highly profitable Mexico Citv-New 
York non stop run was still unanswered 

Last month Aerovias Guest became 
the first Mexican airline to inaugurate 
regular service to Canada 

Compania Mexicana de Aviacion, 
which flies to Los Angeles and Havana 
is well as to Mexican points, cat 
ried about 500,000 passengers during 
the vear. CMA ordered four Douglas 
DC-7Cs and three Fairchild Packets 
for 1956 delivery 

Aecronaves de Mexico, S. A., carried 
ibout 408,000 passengers 


Pakistan 


The Pakistan International Airlines 
Corporation bit off a little more than 
it could chew in early 1955 by starting 
1 weekly Super Constellation service 
between Karachi and London. Handi- 
capped by lack of spares and _ business 
experience, PIAC was forced to cut the 
run down to one flight monthly. 

On other routes, the Pakistan car- 
rier was more successful. It continued 
1 thrice-a-week Convair service to Bom- 
bav and added a Karachi-Delhi service 
with DC-3s. The airline inaugurated 
coach service on domestic routes and 
was competing with some success 
against first class railroad travel. 

Pakistan International carried 80,000 
passengers during the vear for a total 
of 35 million passenger-mi., flew one 
million ton-mi. of freight and baggage 
ind 200,000 ton-mi. of mail 

During the vear, a technical assist- 
ance program, partly financed by the 
U. S. got underway. Pan American 
World Airways is supplving a team of 
experts to train PIAC in modern oper- 
ations and management 


Philippines 

Most important event in Philip- 
pine aviation in 1955 was the decision 
of Philippine Air Lines officials and 
President administration 
to seek a new formula for allowing the 
airline to resume its transpacific flights 
A bill is being prepared for presentation 
to Congress, which will provide for gov- 
ernment subsidization, in some form, 
of a “designated flag-carrier.” 


Magsaysay’s 
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Most observers believe the bill will 
have relatively sailing, 
most government officials now feel that 
it was a mistake to withdraw PAL from 
long-range international service 

The airline has never halted its short 
range international flights to Hong 
Kong and Bangkok 

PAL’s domestic scheduled traffic for 
the first nine months of 1955 included 
265,953 passengers carried, 
ilong with 170,330 pounds of mail and 


= ite Head 


3,251,167 pounds of freight 


smooth since 


revenuc 


Scandinavia 


Scandinavian Airlines Svstem began 
1956 with its first profit ($1.7 million) 
since the group was formed in 1951. It 
had S104 


order and plans for new 


urcraft on 
ind expanded 
domestic and international services 

In making its 1955 profit, SAS carned 
ifter commissions, of $63.7 
million, compared with $51.7 million in 
SAS flew about 931, 
000 passengers, 10.7 million kilograms 
of cargo and 4.4 million of mail 

Deliverv of the first of seven DC-8s 
ordered from Douglas is scheduled for 
carly 1960, and SAS will use the jet 
liners on its North Atlantic and polar 
routes. Delivery of 14 DC-7Cs will 
begin in August. SAS also ordered 11 
Convair Metropolitans, with first de- 
liveries scheduled this month. 

SAS is seeking from the Russians pet 
mission to flv a trans-Asian route to 
Japan 

Despite past opposition to SAS’s 
monopoly in Scandinavian domestic 
trafic, increased domestic services have 
strengthened SAS’s control 


million of new 


revenues, 


the previous year 


Spain 

Iberia, Spain’s wholly government 
owned airline, carried 591,000 passen- 
1955, fiving 10 million miles 
during the vear, including 612 trans 
atlantic flights. Iberia’s fleet consists 
of two Super Constellations, six DC-4s, 
16 DC-3s, and 10 smaller aircraft of 
various types. On order are two Super- 
Constellations, scheduled for 1957 de- 
ind five Convair 440s 

Che other Spanish airline, Aviaca, is 
50% government-owned and flies do 
mestic routes only. Its equipment in- 
cludes six Bristol 170s and four Bloch 
Languedocs 


gers in 


liverv, 


Switzerland 
I'he Swiss National Ai 


Company (Swissair 
in all categories of air 
1955: passengers up 16% 
and mail 14%. Revenues totaled about 
$32 million, a 17.1' 
1954. 

Swissair has four DC-7Cs on order 
and early this year placed orders for two 
DC-8 jet transports for 1960 delivery. 


Navigation 
recorded increases 
trafic during 
, cargo 39% 


increase Over 





when does 


AD -AD!? 


when magnetic 
amplifier cores 
are matched 


by Celco 


If the hysterisis loops of 
two toroidal cores shown in 
the sketch above, are identi- 
cal in all respects, and iden- 
tical windings are placed on 
the cores, then many mag- 
netic amplifiers might oper- 
ate as predicted, i.e. AQ, 4°. 

However, even if the above 
assumptions were true, then 
subsequent handling, .im- 
pregnation, encapsulation and 
electrical history of the as- 
sembly must be carefully 
controlled in order to main- 
tain the original performance 
characteristics. Here at Cel- 
co, a considerable amount of 
development and production 
experience is available for 
application to your particular 
magnetic amplifier problems. 

We shall be happy to quote 
on your magnetic amplifier 
component requirements — 
or for immediate action—call 

RAmsey, N. J., 9-1123. 

Manufacturers of precision aircraft 

and missile electronic components: 

Rader Yokes Motor Stators, 

Armatures, Rotors Transformers 
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CONSTANTINE 
ENGINEERING LABORATORIES CO. 


Island Avenue, Mahwah, New Jersey 
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NOTHING 


ROLLS 


LiKE 


A BALL 


{ 
‘ 


From the expanded 
facilities of New Departure... 
a complete line of 


miniature bearings! 


The most exacting needs of today’s precision industries 
are met by New Departure’s complete line of miniature 
ball bearings, ¥%” (.375") outside diameter and smaller. 


Made with extreme accuracy, these tiny steel “jewels” 
are assembled, torque-tested, and packed in pressurized, 
atmosphere-conditioned areas of surgical cleanliness, assur- 
ing performance and dependability of the highest order. 


For full information about miniature bearings, or for en- 
gineering help on your becring problems, contact New 
Departure, Division of General Motors, Bristol, Conn. 















































F-101 MODEL READIED FOR TEST IN AMES LAB’S SUPERSONIC WIND TUNNEL 


Aerodynamic Research Tackles Stability 


rodvnam cn 


and control of 


toda iC 

@ Stability 

aircraft. 
Almost everv ti 
nic airframe in the air 


sOTNIC acg>ree ot 


highspeed 


insonic and super 
today has ex 
instability 
This tendency 
will continue as long store 
of the is the 
ind control surfaces ip 


perienced 
ibout one Or more axes 
iS fuselages 
ind mor load, and 
izes of lifting 
proach the vanishing point 

e Aerothermodynamic questions about 
the design of intercontinental ballistic 
missiles. 

At hvpersoni 
data of bodies and fins is rare 
ind uncertain The strength of the 
shock wave and the high heating break 


down the molecules of air int 


more 


speeds, basic aerody- 


namic 


l ized 
ises 

I 4 Csul 

noments 


\ shape of unknown lift 
drag and hurtk 
medium of unknown characteristi 


On the Plus Side 


lo balance the gray 
progress has been shown in three major 
devclopmental areas: 


through a 


side, substantial 


164 


W hit 
Mach 


e Drag reduction xtension of 
omb’s area | 
1 ha 
upersoni nigi AW Jan 30, 
Although the xtended rule 1 


than the tr 


culpti 


omplic ited te 
chem esult ust a dra 
The first fight 
Vought XFSU-1 Crusader 

@ Boundarv-laver control. After d 
of experimentation the u 


ontoured 


oundary-laver ntt has 
flight, th 
throug ! speed I 

rsonic Ma 
The ti 


lowe! i1T, 


hy 1x 
yector\ pa 

where 

umed, into the nea 
iltitudes 
molecule impacts the missile 
two 


cdges Th TT I inc! 
vefhicient with 
zor-edged \ 
tion of flight 
e Elimination of the 
whole spectru of 


where onl 
f the nex 
these extremes is the 

runway. The range, where air is neither homogs 
ertical flight has nor 
been explored in range of strange \ 
desigi uimed at reducing ind controllable over 
Neighbors, 

investment The prime difficulty 
in acres of forced the ICBM designer is the 


designers to consider methods of getting Current thinking demand 


molecular 
ICBM must | 
thos 


mechani illy 
successful 

ippearing 
takeoff and landing 


tremendou 


runs onditions 
facing the 
problem. 


that the 


noise and th 


concrete have re-entr 
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Douglas Aircraft Co. 
Santa Monica, Calif. 
Ei Segundo, Cah. 


Lockheed Aircraft Corp. 
Burbank, Calif. 


North American Aviation, 
Inc. 


Lea Angeles, Calif 


Northrop Aircraft, Inc. 
Hawthorne, Calif. 


Aeronautical 
San Diego, Calf. 











Number, make, model, 
and power of engine 


1 | 1 RMI-6000-C-4 @ 6,000 tb. ¢. 
1 | 1 RMI XLR-11-RM45@ 6,000 bb. ¢. 
i 1 C-W throttleable rocket 


1 1 All. J35-A-17 @ 4,900 tb. t. 


1 All. J35-A-11 @ 5,000* Ib. t. 
1 RMI rocket* @ 6,000 tb. t. 
2 West. J34-WE-17 @ 4,500 bb. t.* 


1 MAC or WAD ramjet 


Liquid-propellant rocket 


2 West J30@ 1,600 Ib. +. 














1 B-R Avon @ 10,000 Ib. ¢. 
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Remarks 


First to exceed Mach 1, 10-14-47. 

Turbine driven fuel pump. 

Stainless-stee! swept wings, K-Mone 
fuselage, tail. 

Variable-sweep wings. Transonic trials. 


Set record of 650.6 mph. 8-25-47. 
Wings swept 35 deg. 
High-speed, altitude research. 





Ramjet test vehicle 








Navaho (SM-64) guidance test vehicle. 
Extreme-altitude research. 


' 


7,000° 26°10" | 23 4" | 14 10° | Semi-tailless sweptwing. High-transomc 


tests 


Vertical-takeoff researc h. 





and Heating 


mussile 


mate in the air above it. That require 


ment means getting the warhead in 
tact to the ground. 
During re-entry, the 


Phe combination 


missile is neat 


its maximum speed 


ot specd 


md imercasing density of ai 
strong shock wave 
ind a tre 


skin 


nose, 


causes an extremely 


to form at the 


mendous rat 


missile 
of heating on the 


nose, 


Between the shock wave and the 
the heat 


of the electrons loose from the 


is strong enough to jar some 
itoms of 
ur, making an ionized gas 

The properties of ionized gases under 


such conditions have vet to be deter 
mined, but must be, in order to predict 
the performance of the missile 
Heating of the skin 
calculated boundary 
But other 
parameters of lift, 


calculated by 


missile can be 


once the laver 


condition known basic 


1crodvnamik drag 
ind moments must be 
theorctical using extrapolated 
data or extremely sketchy results from 
shock tube tests made in milliseconds 

The race for the ICBM will produce 
operational missiles that will work; but 


it promises to be a much longer time 


micas, 
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hit the targct, rather than det- 


‘Other versions: X-18, X-1D. Pilot ejection seat 
installed in X-1A. X-1D destroyed during tests, 
8-23-51. 


*Wings fully forward. With wings swept, span is 
23 ft. 4 in. 


‘Originally fitted also with one Westinghouse J34 
to provide takeoff power and climb to altitude. 
Turbojet tater removed from at least one of 


before there will be am theo 
retical explanation of their successful 
operation. 


Shake, Rattle and Roll 


Commonest complaints on any cngi 


prec IS€ 


necring test pilot’s gripe sheet today are 
thgned under the column reserved for 
stability and control The results of 
lists show in the doctored out 
wings and tail 


these 


lines of surfaces, now 


sporting leading-edge changes, vortex 


generators and fences 
Wing drop, kicked off by premature 
shock 


manufacturing 


stall on one wing because of 


irregularities, has been 


ilmost completely licked There have 
been no recent cases of this instability 

But pitch-up continues to be a prob 
[his violent maneuver, caused by 
shift in 


is the tips of 


lem 

sudden forward wing center 
of pressure 
stall, 
proper tail placement 
tail below the thrust line, as in_ the 
North American F-100 and the Vought 
I'8U-1, keeps that surface out of the 
downwash from. th« keeps 
it effective as a trimmer when the cen 
ter of starts to go 


The low-slung tail has its own prob 


swept wing 
somewhat _ by 
Dropping the 


can be avoided 


wing and 
pressure 


negative angles of 


downwash of th« 


lems, because at 


ittack it is in the 


three Skyrockets te make room for more 
rocket fuel. Plane then carried aloft in belly 
of Boeing P2B-1S Superfortress . 

‘This figure achieved during course of high-speed 
or high-altitude trials. 


‘Originally 2 Westinghouse 346 jets of approxi- 
mately 7,000 Ib. thrust each scheduled for X-3 


“Design altitude. 


wing, and its effectiveness is reduced 


Most of the 


wings arc 


hxes 


solve 


post-production 
made on ittempts to 
the pitch-up problem 

The means of directional stability arc 
in short supply in military 
planes Ihe inherent in 
the acrodynamics of the tail and 


current 
reasons are 
ruse 
lage 

As Mach number increases, the slope 
of the lift coefhcient for any lifting 
surface decreases. This means that 
i given angle of attack 
lift availabk it 
bers than at 
if the hfting surfacc 
called a 


is vertical and 


there is less 
Mach num 
This is truc 
is horizontal and 
wing or a stabilizer, or if it 
( illed i fin, OT 


higher 


lower Ones 


vertical 


tabilizer 


Disturbing Loads 


While the lift o1 iW 

cfhcient is dec moment duc 
to lift on the increasing. All 
fuseclages produce some lift or side force 
ittack or vaw: most of the 
time these forces are small But at 


higher Mach numbers, the build 
magnitude that 


i\ iilable 
reasing the 


fusclage is 
it angles of 


forces 


up to a requires huge 


stabilizing surfaces to counteract th 
disturbing loads on the 
Acrodynamically, th« 


tical tail, the better the 


body 
larger the ver 
tional sta 


dire 


165 














‘Bendix’-Paci fie 


OPENS ITS NEW 
ENGINEERING CENTER 


HYDRAULICS 





NO 1 OF A SERIES 


PATTERN FOR PROGRESS Bx 


MECHANICAL 


The consolidation of all the engineering resources of 

Bendix-Pacific into one ultra-modern facility has now be- 

come a reality at the new Pacific Division Engineering 

Center in North Hollywood. 

Bendix-Pacific is making certain that its traditional leader- 

ship will continue in the specialized electronic fields of 

radar, missile guidance, telemetering and sonar as well 

as in hydraulics and electro-mechanics. 

The new Center represents another important step in the PACIFIC DIVISION 
integration of Pacific Division’s engineering and develop- “Bendix Aviation Corporetion 
ment skills under the Weapons System Concept. BORO ROGET WEOS. SAS 


EAST COAST OFFICE: 475 Sth AVE., N.Y. 17 * DAYTON, OHIO-1207 AMERICAN BLOG., DAYTON 2, OHIO * WASHINGTON, D.C.—SUITE 803, 1701 “*K’’ ST., N.W 
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9* EXPORT DIVISION: BENDIX INTERNATIONAL, 205 €. 42nd ST., NEW YORK 17 





bility and the less chance of trouble 
round that axis. But a large tail means 
weight and structural problems. 

Roll coupling is another tough situa 
tion. ‘Today's military aircraft have all 
their weight strung out along the fus¢ 
lage: wings arc too thin to carry much 
of the airplane’s load Ihe moment 
of inertia in roll of the entire airplane, 
once the largest of the three moments, 
is now the smallest. Damping in roll 
has almost disappeared, and so the air 
plane rolls at an angular velocity much 
higher than that of a decade ago 

The result is that the large angular 
velocity produces a high angle of yaw 
on the nose of the fusclage, tending to 
it out of the roll. If the speed 
is high, this force is large; and unless 
there is enough vertical tail surface to 
override the loads, the airplane and the 
pilot are in real trouble. 

These dynamic problems of stability 
where the real 
icronautical art must come in the neat 
future 


The 


throw 


show advances in the 


docs not have 
rates of change 
in enough 


designer now 
stability derivatives 
of the stability 


quantity to be 


parameters 

ible to us« 
tools in his Measuring those 
derivatives is a tough job, and is mostly 
1 question of developing wind tunnel 
techniques over a wide range of Mach 
ittack, roll and 


them as 
lavouts 


numbers and angles of 
vaw 

Additional help for the harried de- 
signer will come from artificial flight 
data, gathered on the ground by simu 
lators and computers. Creation of arti 
ficial flight data ilready 
considerable help; it has given enough 
of a backlog of basic information so that 
engineers can explain what has hap- 


pened in flight tests. 


has been of 


Non-Aerodynamic Control 


But most of 
just that, regarded by 
wcrodynamicists only as a temporary 
solution that pushes the useful Mach 
number a few points higher. The final 
thev believe, is some form of 
non-aerodynamic control. Their argu 
ment is a simple one: As long as Mach 
acrodynamic_ effec- 


these expedients are 


ind are some 


mswer, 


numbers increase, 
tiveness will decrease. 

Che approach might be with gimbal 
mounted engines, or some sort of jet 
vane control, commonly used in rocket- 
powered missiles. ‘These direct control 
methods have much to offer, and there 
is enough experience behind their de- 
sign and operation to give a fairly solid 
foundation for their use on the next 
generation of planes 

Another suggested solution is to take 
the lateral controls off the wing com 
pletely, and operate the tail differen 
tially for roll as well as in the conven 
tional manner for pitch. This method 
has seen use on the French rocket-pow- 
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NEW AMES WIND TUNNEL FOR TOMORROW’S DESIGNS 


ered interceptor Trident, built by 
Sncaso. ‘Trident has three tail surfaces 
in planes 120 degrees apart 

hese detailed control are 
one of the groups of factors that will 
make the 
cessful 

Right now, it’s possibk 
some of the major acrodynamic design 
trends: Fuselages will get longer and 
slimmer, wings thinner and smaller, al- 
though without much more sweep than 
current practice. 


Ventral Tail Surface 

\ ventral tail surface may sprout on 
the underside of the body, 
to handle the directional control when 
the aircraft is at high angles of attack 
and a dorsal tail would be in the air 
flow shadow of the wing 

Straight, thin wings with raked tips 
echoing the Mach cone angle are a 


schemes 
urplanes of tomorrow suc 


to predict 


suUPCrsonic 


probable future design feature. 

md are prc 
dictable now from the general mass of 
data gathered in the tun 


— 


hese are broad trends, 
acrodynami 
nels and on flight tests 

But it is the little detailed design 
features that are unpredictabk Phe 
will be dictated by the performance of 
the completed aircraft, and will—to 
determine the final worth 
1 weapon or a trans 


large extent 
of the airplane as 
port 

The state of the aerodynamic art t 
dav .is such that we can explain what 
has happened during a flight test; but 
we can’t sav with anv certainty at all 
what might happen 

It is a two-phased problem that must 
first be defined, and then solved 

In the accurate definitions of thes 
problems and the inventive solution 
to them will lie the real promises of 
supersonic and hypersonic flight 
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supersonic jet aircraft 


HITCO pioneered the design 
2nd development of High Temperature Insulation 
for the Aviation Industry —and continuing research 
s developing new materials and fabrication techniques 
for the advanced Supersonic Aircraft, Rockets 
and Missiles to come 
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Engine Art Ready 


By Robert Cushman 


Propulsion art is now better equipped 
to mect the 
craft and 


before 


growing demands of au 
miussile 
\fter slowing down a bit to 
recover from early growing pains and to 
increase reliability, powerplant prog 
of the ready to 
jumps in performance 
Progress is virtually guaranteed bi 
¢ Willingness of military and comn« 
cial users to foot the bill for the new 
cngines 
¢ Broadening theoretical possibilitic 
¢ Brand new mammoth, elaborate G: 
crnment and private test facilities which 
for the 
than adequate to develop better engines 
Lhe first 
opment are 
vanced 
are being phased 
Some 35,000 J47s were manufacturered 
Their overhaul life (1.400 hr 
comparable to piston engines and the 
price has Orenda of Can 
ada said that in moving from pilot to 
full produ tion the cost 
thrust of its cnging 


designers than ever 


ress this side ocean 1S 


i ike cw 


time being at least are mor 
hapters of turbine devel 
ompleted. Reasonably ad 
turbojets like the ]47 


out of production 


ilr« ich 


has been 
come down 


per pound of 
cut from over 


Was 


Turboprop Success 


And, at this point, onc 
uccessful turbine engine 
wav in the non-military world: the 1,200 
te 1,600 esph Rolls-Rovce Dart turbo 
first 25.000 hours of its 
yperation, Capital Airlines 
savs it has not had a single engine fail 
ure. Priced at $38,000. the Dart is 
1,000 hours between overhaul 


commer;mci lly 
is making its 


prop. In the 


\ unt 


running 

Military experience with medium and 
large turboprops has been cqually en 
couraging. Two Convair YC-131Cs 
powered with 3,250 hp. Allison YT56s 


NEW DEVELOPMENTS: HONEYCOMB AND 
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for Tomorrow’s Needs 


COMPRESSOR BLADE TEST AT GENERAL ELECTRIC 


have accumulated 2,500 hr. at an aver 
ige cost of $129.44 per flving hour. ‘Two 
Boeing YC-97]s in service with MATS 
have flown 500 hours with 6,000 hp 
Pratt & Whitnev ‘134s 
Che turboprop transport is our onh 
practical answer to the demands of cost, 
economy, flexibility, noise and 
USAF Lt. Colonel R. J 
He points out that a turbo 
could 


i a Sayvs 
Wellman 
transport operate nuit of 
existing in this 
the bare 


tran 


prop 
hundreds of urports 
country it 
handful 
port 
Added to this is the growing proof 


pres nt against 


iccessible to a turbojet 


PLASTIC 


} 


that the public now prefers turboprops 
iIthough there are indications that the 
shift the pref 


once thev are 


samme publi trend ma 


rence on to turbojcts 
vailable, warns J. D. Px 
ing director of Rolls-Rovce’s Acro En 
gine Division. This mav force airline 
turbojcts for me of 


turbo 


irson, manag 


operators to bun 
the medium st wher 


props are hni ] upcCrio! 


It is likely that ticket buving habits 
may have a profound influence on ai 
craft AS 

The mounting commercial orders for 
th« Boeing 707 the Douglas 1 ‘ nd 
the Lockheed Electra highlight the next 
chapters re at the mercy 
of the engines around which the 
planned, P&W’s J57 and 75, R 
Rovce ¢ Allison 50] 

As the enthusiasm is mounting so are 
the problems New problems result be 
military want engines which 
hter two to three times 
higher than 


mAxrou 


turbine engine development 


Vhese order 


. | 
onwa'\ nd 


cause the 
will cruise fig 
faster and 
before The 


to overcome 


two times ever 
ommercial field 1 
inticipated public objec 
tions to noise and land-hungr 


could set back jet airliners many 


urports 
which 
years 


Engine-Airplane Integration 

lo g faster than 
perative that the 
integrate inside th 
sible It 
high 


sound, it is im 
vstem 
plan s littl 
is not enough that 
thrust—the en 
have 


propulsi mn 
with 
drag a po 
the engine 
urframe 


have 


gine combination must 


169 








This is the name 
you see on 75% of all 
the helicopters flying today 


There is no substitute for experience—and Franklin has more of it! In every 
year since 1939, far more Franklin engines have been chosen for helicopter 
power than any other kind in their power range. Industry figures show that 
4 out of 5 helicopters under 400 h.p. built in 1955 had power by Franklin. 
Why this preference? Because no other engine can match the Franklin engine 
record for reliability combined with low operational and maintenance cost 
in helicopter installations. Specify Franklin power in your next helicopter 


under 400 h.p. 


WE ARE ALSO MAJOR SUBCONTRACTORS OF PRECISION MACHINING 


The same men and plant responsible 


for the extraordinary success of Frank- 
lin helicopter engines can accept addi- 
tional subcontract work similar to that 
long produced for major companies in 


A product of 
AIRCOOLED MOTORS INC., SYRACUSE, N.Y. 


the aircraft field. We are fully equipped 
for quantity production of precision 
machining and subassemblies of the 
highest quality. 

Your inquiries are invited. 


Smith, Kirkpatrick & Co., Inc., 46 Trinity Place, New York 6, N.Y. © Export Distributors of “Aircooled” Products © Cable Address “Kirksmith” 
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high thrust with minimum drag 
l'urthermore, the airplane that goes 
fast enough probably will not be able 
take care of itself in the low speed 
landing regime 
( illed on 


The propulsive system 
for direct vertical 
lift, either by compressor air bleed for 
boundary laver control flow or mechani 
il deflection of the jet. When the 
irplane is on the ground the engine 
will be called upon for reserve thrust 
Integration both 
otect his product's performance guar- 
the engine manufacturer is 
oming vitally concerned in what sort 
f inlet ducting and exit nozzling the 
iirframe manufacturer is leading up to 
ind awav from the engine. As many 
cngine manufacturers may be looking 
over airframe drawing boards in the 
future as airframe people waited im- 
patiently for new engines in the past. 


may be 


works wavs lo 


intee, be- 


Engine Objectives 

What this trend of aircraft-engine in- 
tegration means for the engine manu- 
facturer is a further intensification 
of engine design objectives: 
e Reduction in weight, decrease of 
frontal area, improvement in specific 
fuel consumption, raising of thrust, and 
increase in reliability and life. 
¢ Thrust is being increased by higher 
turbine inlet temperatures and super- 
sonic exhaust nozzles. Drag is being 
decreased by smaller frontal areas, 
lighter weight engines, and by lower 
specific fuel consumptions 

The new engines do not look much 
bigger than the older ones but much 
more air is being squeezed through 
their diameters, and the amount of 
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metal which forms the engine is being 
cut to the 

Previous high com 
pressor ratios has been shifted to lighter 
Mach 2 
the ram compression needs only modest 
boosting. At Mach 2.5. the 


will become a ramjet rotating com 


bone. 
emphasis on 


compressors, because at 0-3.0 
turbojet 
th« 
pressor-turbine is carried along only to 
bring the aircraft up through the low 
speed range 

therefore, 


ind 


du il spool colIn- 


lor high supersonic flight, 
not seem that the weight 
complication of the 
pressor will be justified, according to 
J. S. Alford of General Electric 

Unfortunately along with the “free” 
inlet compression there is a disastrous 
heating eftect at supersonic speeds. This 
ram temperature rise is reflected back 
through the engine to other parts al- 
ready critically overheated 

\ divergence exists in subsonic turbo- 
jct engines for long-range military and 
civilian transports. Less emphasis is 
required on power per frontal area and 
light weight and more on reliability and 
economical fuel consumption. 

It is hard to draw the line because 
most of the actual turbojets which are 
going to be used in commercial trans 
ports are from military 
powerplants. Development of the turbo 
prop will be watched with much inter 
est: not only do military and civil 
requirements more nearly coincide in 
this program, but to a greater extent 
ivilian demand will be forced to un- 
lerwrite the lagging evolution 

Pratt & Whitnev and Allison have 
lefinitely committed themselves to 
‘big” engines. Th say big engines 


it does 


conversions 
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. . 
will make t nost cit 


stallation 


ective pod 
mbDcrs rt 


ind transpe 


h can m 


only type whi 
power a supersonic fighter 
Others lke Fairchild and Westing 
house ecm ta r the let 
which the ill have 
thrust to weig ratios that can 
come higher specific fuel consumpti 
Continental Lycoming lik« 
baby izes because of their 
interests in small engimes 
Electric and Curtiss-W rg 
both sides of the fen 


separat 


previ ul 


General 
re playing on 
but vith distinct] 
Each group aims 

Designers are f 
controls to keep the 
design pert 


petwer 


it particular tvy 
irced to idd mW 
engines mewhe 
that narrow 
overtempcrat 
Niul 


com 


mance 
the 
iderperformancs 
mpressor-turbine¢ 
] blading 
exit geometn 
limit 


control 


neal 
zon 
or surge and 
tipl pool 
binations, variable angle 


iT] ible 


be regul ite d b 


inlet and 
irtificial safety 

Their 
idd to the alread 
Future en 


be integrated with 


optimizing tems 

too complicated to 

heavv burden of the pilot 

inc controls mat 

raft flight controls in one black 
box. savs Dr. FE. H. Gamble of GI 

If politi civil letharg } 

» hold back the building of 

’ airports, the question of 

et age will be ushered into 

ithout wasteful quarrel ind 

rest squareh in the laps 
manufacturers 

manufacturers ar 

the 

them 

ind Boeing are work- 


the ill 


i] ind 


} 


iwsuits may 
of the engine 
The 
ing part of 
iobs fi T 
Both Douglas 
ing on exp rimental fixes to engines 
in effort to the noise and runw 
length problems But fixes may affect 
the engine performance so drastically 
that the engine builders had best take 
the responsibility of designing accept- 
ible characteristics into their engines. 


Old Problems Too 
Most problems which plague devel- 


opment engineers are continuations of 
problems at least five vears old, as out- 
lined before the IAS then bv Abe Sil 
verstein of NACA’s Lewis Flight Pro 
pulsion Laboraton 

¢ High operating temperatures are the 
classic problem of gas turbines In no 
other form of engine are critical parts 
laced so unrelentinglv, without cooling 
relief. in the center of “fire.” Most gas 
turbines do have quite a bit of cooling 
but the parts which need it most, the 
turbine blades, usually have nonce 
Means of blade cooling are under study, 
ind the still on for heat- 
resistant materials 

e Internal aerodynamic problems hav« 
been greatly aggravated by the urgent 
necessity of the high airflow per small 


uirtrame now 


engine manufa 


ireT § 


solve 


search is 


71 

















how specialized Airborne service to aircraft manufacturers 


and versatile the 16 pieces can be. Each has 1S completely 


it ou r its prescribed function, yet can be employed neering to production and follow-up in the 
to effect a checkmate field. We even make the many basic com- 


in endless strategies 
products, such as motors 


If you play chess, you know 


ntegrated, from design engi- 


ponents of our 


The Airborne yroducts shown wove rr " 
ilarl « , . i] rcatil sol 
simiularty pecialized equally ve i . Each ing capacitor 


i 
was designed to solve a particular problem 
in aircraft technology. and has proved adap- When you're ready for your next move, cal 
table to many other engineering needs on us. We're anxious to serve you 
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ing out cr a hve 


ciameter of nulti-stage axial flow mn brn 


pressor. Ironically, the aircraft industr ct enginc lhis is a minimum figure, 


has been faced with the situation where ubsequent tooling, and 1s 


Old Ways to production, if Ne 


worry about inside the plane than there In the past. defen mu irc! be carefully sel 


cver were outside. The threat of stall tended to build new propulsion devices = iluated 


there are now many more airfoils to 


= 
perhaps is even more worrisome and the in a quick “one-shot” wa They con Ihe ai is to empk nature 


results more disastrous. A stalled a jured up hardware that would ran in icthods of developing engines, using 


raft, given altitude, has a chance to rm me fashion. Then. they ran the thin ill of the time-saving analytical and 


but a stalled compressor usually — on stand, took a look at what the computing devices available—and st 


OvVCI 


destroys itselt. Development groups still had done or had not done, and then facilities in which we can learn as 
re trving to find out all that goes on oncentrated one by one on the engine’ § possible wh 
inside a COMPTessor Ihev are trving most obvious failings until the had cally coming 


to find out to what extent the secondary brought the engine up to an acceptable 


flows in the boundary lavers cause clog performance 01 ibandoned it as ob 
ging of latter stages and surg solete Ihe advanced development facilities 


“ P } rr ronul 
© Combustion art remains just that: of Ihe cost of a turbojet engine is put at Lewis Laboratory, NACA’s propul 


Evaluation Centers 


il! that goes on in the engine the least 
known about this phenomenon New 
high performance fuels may permit 


} 


smaller diameter or shorter combustion 


sections, but the necessity of mixing 
primar urflow with secondar\ to cool 
the turbine blades will remain. Use of 
high-speed motion pictures and high 
frequency recordings ma‘ provide the 
means for accumulating information 
for building better combustion theor 
e Manufacture of gas turbines is still in 
its vouth. Engineering changes to 

large extent prohibit the degree 

standardization and mass _ productio1 
needed to sec how far the price can be 
lowered. Complexity of a jet is illus 
trated by FE. K. Brownridg 


ent-manufacturing, Orenda Engines 


ec, vice presi 


L.td. of Canada. He savs the Orenda has 
16,000 parts of which 1,700 are turbine 


nd compressor blades. 

One achievement of the past vear has 
been the increase in brazing facilities 
ind the larger size and greater complex 
itv of parts which can be handled in 
metal brazing oven. Honevcomb sand 
wiched between sheet metal and brazed 
together will help create light weight 
ict engines. When used as a tail conc 
for example, it could provide greatet 
rigidity and decreased weight There 
ilso is the possibility of using the dead 
ir space in between for cooling 


New Approach 


Practically all the engine manufactur 


ers have been quictly but extensivel 


ganizing their approach to new en 


reo! 


gine development. The present popu 


larity of Pratt & Whitnev’s 157 can be Delavan . . . designer and manufacturer of fuel nozzles 
directly traced back to that company’s for Pratt & Whitney Aircraft's J57 turbojet, powering the 


egressive far-sighted decision six vears 


wo to spend $14,000,000 of their own Boeing B-52 Stratofortress. Delavan has brought unprece- 


| iT 
money to sct up an engine develop dented nozzle performance to the aircraft industry. 
ment laborator\ Although too late to 


share in the initial stages of the J57’s 7 

vear development program the Will DELAVAN atic h ere 
goos laboratory gave important direc 

tion to the 14,200 hours of experimental WEST DES MOINES, IOWA 
flight test running and 4,000,000 indi- 
vidual complex mathematical problems 
solved by clectronic computers, that 
made up the typically vast labor of 
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assure accurate temperature for RF-84F camera compartment 











Designed to carry the latest whe of aerial cameras, ee 
Republic “Thunderflash” high-speed photo-reconnaissance 
plane is capable of perfofming a wide range of missions. 
Tcamed with a B-36 aefial carrier it is able to 

photogtaph almost amy arca in the world! To constantly 
keep camera area temperatures at 75°F, a Barber-Colman 
“Micropulse temperature control system was chosen. 


TYPICAL BARBER-COLMAN 
TEMPERATURE CONTROL 
SYSTEM COMPONENTS 


The “Micropulse” system used on the RF-84F is just one of the 
many types of Barber-Colman temperature control systems built 
for military, commercial, and business aircraft: cycling, full pro 
portional, floating, electronic, transistor, magnetic amplifier, and 
polarized relay 


| 
, as — The complete line of Barber-Colman aircraft controls includes 
ry Actuators; Positioning Controls; Temperature Controls; Small 
MICROPULSE CONTROL BOX Motors; Valves; Ultra-Sensitive Relays; Thermo-Sensitive Ele- 
. ments. Consult the Barber-Colman engineering sales office near- 
| DUCT AND Pp est you: Los Angeles; Seattle; Baltimore; New York; Montreal; 
Melbourne 
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ELEMENTS 


Barber-Colman Company 
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ion section—tor a long time our onh 
large propulsion facility—are _ being 
further expanded. ‘The new gigantic 
\ir Force engine evaluation center at 
lullahoma, Tennessee and the similar 
but not as large, Navv facilities at Tren 
ton, New Jersev. are 
pletion, with some parts 
yperation. 
Government 


nearing com 
ready in 
facilities remain the 
major source for complete engine test 
ng, but the degree to which private in 
dustry is now approaching these Gov 
rmment facilities and actually planning 
to match them in certain respects is 
remarkable 

Pratt & Whitnev which was first in 
the field five vears ago with their Will- 
coos Engine Laboratory, is the onlv en 
gine firm which has not made a pub 
licized jump in facilitics in the past 
vear. Gencral Electric, Allison, West 
inghouse, Curtss-Wright and Fai 
hild are in the midst of expanding 
their facilities 

Most striking is General Flectric’s 
ntention to build a large $20 million 
Mach 3 
1958 

Allison savs that a good part of its 
present $75 million expansion program 
will be devoted to developmental facili 
ties. 

Westinghouse, which has admitted 
that lack of facilities were behind the 
J40’s trouble, is staging a comeback 
with a $12.5 million facility in Kansas 

Curtiss-Wright’s $18 million ramjet 
testing facilitv, now in opcration, can 
ontribute to that company’s turbojet 
program 

Fairchild has just completed a $2 
million facility for small turbojects, and 
other firms have also increased their 
propulsion facilities. 


5 propulsion windtunnel by 


Special Equipment 

The size of these still-growing facili 
tics is mostly bevond comparison with 
inv type of commercial equipment ex 
isting. 

For cxample, Lewis is the largest 
single customer of power in the heavily 
industrialized Cleveland area, and Alli- 
son’s new development facility will us¢ 
is much water as Indianapolis. 

Most of the powerplants for the new 
facilities have been specially designed for 
the purpose. Tullahoma’s 16-ft.-diam 
eter propulsion windtunnel will be pow- 
cred by the largest rotating machinery 
in the world. Only the smaller facilities 
can use commercially available equip- 
ment: Fairchild uses stecl blast furnace 
blowers: 

The largest of the tunnels must pro- 
vide power ratings as high as 100,000 
hp. to move air at rates of 450 Tb. per 
second. (Intermittent tunnels may have 
flow rates as high as 850 Ibs. per sec- 
ond.) 

There is fear that these magnitudes 
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mav be outdated in the near future 

But the facilities in themselves guar 
ntce nothing. They are just big stecl 
ind concrete structures with huge brute 


force powerplants unless they are put 


to work intclligenth 
Ihe data sensing, recording, reduc 
ind computing systems which go 


ing 
along with these facilities are as ad 
vanced and remarkabk is the cells 
themselves. By interlocking systems of 
instrumentation, tape recording, digi- 
tal and analog computing and reduc 
tion the svstems can be made to ap 
proach the test ideal of automatically 
reducing the thousands of test read 
ings into form immediately  uscablc 
for making engineering design deci- 
spons 

The trend to electronic sophistica- 
tion, because of its firm mathematical 
base, can be expected to have a stimu 
lating cffect on the creative testing 
Such intelligent facilities will 
technological breakthroughs 


process 


expedite 


Future Propulsation 


Although the manufacturers are be 
coming better provided with their own 
facilities NACA’s Lewis Lab says it has 
no intention of slackening its cfforts 
lor, while a manufacturer must con 
fine himsclf to making limited solu 
tions come to life, NACA feels it is its 
job to offset the producer's tendency to 
reject other ways of doing something in 
favor of one workable solution. 

\ growing interest which could revo- 
lutionize the whole propulsion picture is 
the possibility of new “high-energy” 
fucls 

Chemical companies have been work- 
ing on fuels which can give the same 
or better results for less weight and less 
tank volume. 

The new chemical fuels could be just 
is important as the nuclear fucls, and 
certainly there are fewer obstacles to 
immediate utilization. Boron, lithium 
and hvdrogen are some of the chemi 
cals mentioned with respect to the new 
“exotic’”’ or non-hvdrocarbon fuels. 

Ihe successful application of nuclear 
power first to test vehicles, then to 
military and eventually commercial air 
craft is still in the future. Following 
this unconventional kind of powerplant 
may be an even more unusual propul- 
sion spectrum. 

The near-vacuum of cxtreme alti- 
tudes makes feasible the use of high- 
energy propulsion streams of low mass, 
such as a neutron ject. Compared to 
the huge thrust of a modern turbojet, 
the neutron stream has minute power; 
but if there is no air drag, the size of 
the thrust is only of academic interest. 

Another concept may offer promise: 
the radiation of electrical power from 
remote ground-based power stations to 
receiving and transforming cquipment 
in the field. 


Fibermold 
Quenches 
Fuel-Thirsty Planes 
for 


FLIGHT REFUELING, INC. 


Fibermold casts of high-impact plastic, 
the funnel-shaped Drogue that is of 
focal importance in mid-air refucling 
: for Flight Refueling, Inc The 
Drogue, at the end of a length of hose 
trailing from the tanker, stabilizes the 
flight of the hose, and its 30-inch diam- 
eter provides a sizable target for the 
Probe on the fuel-thirsty receiving 
plane Fibermold is proud to make 
this contribution to the extension of 
flight range and payload 


Fibermold puts its diversified experience 
to work producing high-quality, low- 
pressure laminates in volume for the 
aviation industry. Our sales engineers 
are prepared to assist you in designing, 
developing and producing aircraft struc- 
tures fabricated of high-grade plastics 
... 0 meet your specific requirements. 


Send for brochure, 
“Behind the Scenes” ... 
complete digest of 
Hampden Brass's expe- 
rience, equipment ond 
facilities. 


Fibermold 
DIVISION 
Manvfacturers of 


High-Grade Reinforced Plastics 


HAMPDEN BRASS 
AND ALUMINUM CO. 
Established 1903 


262 Liberty St.-Springfield, Mass. 


Producers of Non-Ferrous Sand, 
Permanent Mold & Die Castings 
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Fail-Safe Designs Set for New Airliners 


By Irving Stone 


Structural designers of civil transports are putting a new accent on 
safety, designing fail-safe structures for the turbojet and turboprop airliners 
just over the horizon. 

A fail-safe structure is one which can sustain an “honorable” load after 
This load generally is 


any one major element of the structure has failed. 
interpreted to mean approximately 80-85% of limit load. 


Ability of the 


remaining structure to support this load is transiated into the aircraft's 
ability to land safely and discharge passengers. 

Designing fail-safe characteristics into a structure imposes a weight 
penalty. But the additional weight involved is small, being of the order of 
0.25% of the empty weight of the plane, compared to a structure not 


designed for fail-safe or fatigue. 

In the case of the Lockheed Electra 
turboprop, with an empty weight of 
ipproximatels 50,000 Ib., the introduc- 
tion of fail-safe provisions is expected 
to add only about 125 Ib. 

Alternative to the fail-safe makeup, 
designers say, is a structure with such a 
long fatigue life that a crack would not 
be expected to occur during the useful 
life of the aircraft. This approach re- 
sults in a structure considerably heavicr 
than one designed fail-safe. Also, it is 
considered impractical because of the 
uncertainties in predicting the fatigue 
life and because it may not provide for 
sources of failure other than fatigue. 


Multiple Members 


In a fail-safe structure design, the 
members are arranged, stresses used 
ind materials chosen so that the struc- 
can survive and sustain approxi- 
the limit load after failure of a 
clement Multiple members 
rather than single members arc 
ploved. Thus, instead of an integral 
spar cap and web, these would be used 
1s Separate units. This general arrange- 
ment has been used in American de- 
signs for many vears, probably because 
production considerations dictated sepa- 
rate spat cap. Inadvert ntly, this 
made structures fail-safe to a degrec 

Fail-safe design today, in a sense, ex- 
ploits this past design and improves on 
it by making the complete flight struc- 
ture so that there are no unsafe ele- 
ments. An unsafe element is one in 
which failure could result in loss of the 
plane. 

Some designers, particularly those 
concerned with military aircraft, resent 
any implication that a structure is neces- 
sarily unsafe if it is not designed fail- 
safe. The fail-safe concept is a desired 
objective, they admit but point out that 
due to the high density of military 
planes, structural space provisions may 
be at a premium in military aircraft. 
This often makes a multipath structure 


ture 
mately 
major 

cm- 


and 


impractical. Hence, added margin of 
safety, such as increased material, is 
sometimes necessary in a single load 
path structure to counteract the adverse 
effects of fatigue. 


Pressure Cabins 


With the era of high altitude trans- 
ports approaching, designers are refin- 
ing pressure cabin structures to insure 
top safety provisions. 

The Comet accidents demonstrated 
that the plane, particularly the pressure 
designed for static 


cabin, cannot be 


ultimate strength alone, but must be 
designed to endure many repetitions of 
This may dictate 
structural members heavier than re 
simply for _ static ultimate 

Vhis approach may apply par- 
ticularly around cutouts er other dis- 
continuities in the structure, such as 
splices or wing-to-fuselage joint. 

Sharp comers on window, door or 
hatch cutouts must be avoided. Rein- 
forcements at cutout corners must be 
designed to reduce the stress level low 
enough so that cracks will not develop 
during the life of the plane. 

Material of high ductility is 
sidered necessary tor skin to minimizc 
susceptibility to fatigue cracking and to 
reduce rate of crack propagation. Many 
designers 2024-T3 the opti- 
mum material for pressurized fuselage 
skin, because of its ductility and re- 
sistance to crack propagation. A gage 
of 2024-T3 thinner than any other 
iluminum alloy will provide the neces- 
sarv degree of fatigue resistance. 

Reinforcing straps placed between 
fuselage frames and skin are being con- 
sidered as a means of stopping cracks. 

Consideration is being given also to 


much smaller loads 


quired 
strength 


con- 


consider 
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EXAMPLES OF FAIL-SAFE STRUCTURE 


more frequent splicing of skin plating 
to avoid crack spreading 

opening doors and 
constitute another 
scheme for improving pressure cabin 
safet In the event a latch or hinge 
tails, there would be no explosive de 


Inward 
hatch coverings 


CSCd pe 


compression. 

For windows, dual panels of high 
strength plastic with cach panel capable 
of taking the design pressure load are 
common. In some designs a third panel, 
used for sound insulation, will be capa- 
ble of carrying the design pressure. 

Some cockpit windshields will be 
made up of dual panels of laminated 
glass, each able to carry full design 
pressure. 

Rounder and smaller cabin windows 
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appear to have better load-carrying 


characteristics. 


Electra Design 


Ihe Lockheed Electra is an excellent 
cxample of safety practices in current 
designs. There are a limited number of 
load paths in the Electra, hence a re 
duced design stress level is being used 
to insure against structural collapse with 
the severance of am clement 
[his is a provision to accomplish over 


single 


ill fail-safe characteristics 
Fail-safe features that have 
corporated in the Electra fuselage de- 


been in- 


sign includ 

e Doublers at all cutouts reduce stress 
levels and afford multiple load paths 
¢ Forged window frames provide an in- 


tegral piece to support the pane and 
provide reinforcement at the same time 
¢ Reduced frame spacing in the pro 
peller plane area provides additional rc 
sistance to skin crack propagation. In 
the event of a blade failure, this denser 
structure would aid in preventing ex 
plosive decompression. 
e Dual windshield posts 
single posts and associated retainers are 
used in the cockpit. 

Fail-safe features of the Electra wing 
include 
e Upper and lower skin surfaces com 
posed of numerous 75ST extruded span 
wise panels with integral stiffeners. At 
the root there are 9 panels, about 17-in 
wide, which taper to 3 panels at the 
tip. This arrangement affords a number 
of elements so that failure of one will 
not cause structural collapse of the wing 


instead of 


‘@ Spanwise panel splices designed to 


transfer load from a broken panel to 
either adjacent unbroken panel. With 
out this additional strength margin, a 
complete failure of a spanwise splic« 
could occur, resulting in a torsional fail 
ure of the wing 

e Multiple element chordwise splices 
used at the joint of the outer wing to 
the stub (center) wing. Wing loads can 
chordwis« 


be carried after failure of a 
splice element. 

¢ Leg of the spar cap along the beam 
web is deeper than in normal practice 


to afford a shear-carrving path in the 
event of web failure. With such fail 
ure, shear load transfer to the caps is 
effected bv heavy stiffeners and stronger 
than-normal attachment to the caps 
Spar caps have angled legs to provide 
beam strength across a cracked spar web 
e Web-to-cap attachment designed t 
prevent web failure in the event of « ip 
failure. This is done bv increasing the 
web edge distance of the attachments 
(rivets) to the spar caps. Also, strength 
of the attachments is so designed that 

failure in the cap will be confined to 
the cap material 
® Access doors confined to the top wing 
surface (except at the wing tip, which 
is not a critical area). Limiting the 
1ccess doors to the top surface keeps 
them in a compression surface, which is 
not as critical from a fatigue standpoint 
is the bottom (tension) wing surfac« 

Similar fail-safe ire em 
ployed in the empennage 

The Electra structure will be 
jected to an extensive proving program 
It will be the first time that any major 
structural components will have been 
subjected to such a fail-safe testing pro 
edure 

Fuselage extending from forward to 
ift pressure bulkhead will be pressur 
ized to 6.5 psig., and simulated flight 
loads will be applied at the same time 

Under combined pressurization and 
flight loads a critical structural clement 
of the fuselage will be severed. After 


principles 


sub 
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Steel Products Engineering 


2 


‘ ~~ ttl 


Aviation Division 
Accessory Gear Assemblies, Actua- 
tors, Transmissions, Computers, Con- 
trols, Bomb Hoists, Gun Turrets, 
Radar Tracking and Scanning Assem- 
blies, Power Recovery Units, Com- 
pressor Rotors and Turbine Sections, 
Blades, Buckets, Vanes. 


Scramble ! 


A familiar word is fast acquiring a new meaning. Scramble! ... 
unidentified aircraft. It sums up the alertness of our air defense. 
It represents our greatest safeguard against invasion. To the companies 
that manufacture our jet aircraft, another name now represents 


the highest standards in aircraft components: Kelsey-Hayes. 


KELSEY-HAYES 


Kelsey-Hayes Wheel Co., Detroit 32, Mich. « Major Supplier to the Automotive, Aviation and Agricultural Industries 


TEN PLANTS [ Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windsor, Ontario, Canada ¢ Davenport, lowa 
(French & Hecht Farm Implement and Wheel Division) © Springfield, Ohio (sPeco Aviation, Electronics and Machine Tool Division) 
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l#S tirme you knew about 


"WEAPONS SYSTEMS" 


—what they are, what they do 


HE TERM “weapon” includes any implement of It calls for a “weapon system” —a weapon or com- 
an And there was a time when it was a relatively bination of weapons in which a number of complex 
simple matter to design one — to create a grenade, major components are developed simultaneously to 
gun or plane to meet a set of military specifications. work together in performing new and highly tech- 
But today a whole new approach to weapons devel- nical operations. The only specification governing 
opment has been forced into being in a world shrunk development is a broad outline of the defense prob- 
small by the threat of push-button warfare. lem involved. 

ATRAN-T. M. Goodyear Aircraft Corporation, Akron 15, 0 


Terra-Tire-—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 








“Give us a system which will warn us of a sneak 


a attack.”” Goodyear Aircraft Corporation delivered swift and versatile airships 


~ emmys AO" which serve as roving sentinels against submarine and air attack— 
> air-borne radar structures and engineered-plastic radomes to protect them 
a —— a from the elements—ground radar structures to dot and guard our 
, 


frozen frontier and our sea approaches. 


- oo - “Give us missiles and planes, with a system for guiding 
‘ them to any distant geographic location — unerringly — 
age in any type of weather.” Goodyear Aircraft designed. produced 


ee e and delivered ATRAN—the most uncanny system of all-weather navigation 
<- had ° ° ° ° . ° ° 
- mw, yet devised for missiles and aireraft. It is a system which has “eves. brains and 
—- 
a i 


muscle” simulating those of a flesh-and-blood pilot! 


“Give us a means for setting up a missile launching site 


we  < ~*~ wR. anywhere, regard/ess of terrain — including complete 


oe = logistic support.” Goodyear Aircraft evolved a tactical ground support 
system for missiles which cuts by 50° the number of vehicles required 
“<< = s he to move. set up and supply a missile launching site—an innovation which , 


can mean savings of millions in defense dollars. 


For this program Goodyear Aircraft has designed a other vehicle can travel. On such vital assignments 


multi-purpose vehicle which can be delivered by air, as these — working with the Department of Defense 


move vast tonnages over marshes, swamps and up and the military services—Goodyear Aircraft Corpo- 


steep slopes — thanks to new axle-driven and axle- ration has demonstrated it has yet another system, 


loaded ‘Terra-Tires developed by Goodyear which so vital in these times: 
literally “swallow up” rough going, go where no A system for getting things done. 


Theyre Doing [3 te lhinegs at 


GOODZYEAR AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona * Rewarding Careers for Engineers 


Write for “Ribbons of the Valiant’ — new. full-color booklet which tells the interesting role of 
American air power, Requests are invited on « ompany or 
U3A0, Akron 15, Ohio. 


Goodyear Aircraft Corporation in serving 
Address: Goodyear Aircraft Corporation, Dept. 






service letterhead 












Avco Lycoming 
makes more time 


for business 


Challenged by a surging economy, the 

most urgent single need of business today 
is time. Today, business gains that time 
through flight. A growing private airfleet— 
already larger than those of all scheduled 
airlines—is shortening the distance 

between appointments. 

To power this bustling fleet—so safely 

and so dependably that a twin-engine plane 
ean fly and land on one engine alone 

if necessary —business looks to Lycoming. 
More Lycoming engines roar in today’s 
advanced executive aircraft than any other 
engines in the world. And Lycoming 
supercharged engines, the first available to 
business, are driving private aircraft 

higher and faster than ever. 

And continually —Lycoming scientists 
search out s/ill finer techniques of power 


and propulsion . .. to save business time, 





to keep business soaring ... to 


make America stronger. 


Find out how private flying can save you time, 
Write for booklet, ‘‘The Review of Executive 
Aircraft.“ Or for help on any problem involving 
Power—wire, phone or write to Avco 

Defense and Industrial Products, Stratford, Conn, 





ENGINEERS WANTED: Rewarding careers for 
outstanding men. Write to Vice President, 


Industrial Relations, Stratford, Conn. 





Aveo Defense and Industrial Products combine 


the scientific and engineering skills, and production . . 
facilities of three great divisions of Aveo Manufac- defense and industrial products 
turing Corp.: Lycoming; Advanced Development; 
Cro ey to produce power plant electronics, 


airframe components, and precision parts, 
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WING JOINT UNDERGOES FATIGUE TEST 


uccessfully carrving a load with the 
vered element, the load will be re 
noved and the element repaired. ‘his 
ime procedure will be tried with suc 
ceding clements under consideration 
Elements chosen for severance will 
be those indicated bv stress analvsis as 
the more critical 

In addition to the fuselage fail-safe 
test, a critical section of the wing will 
be checked This section will extend 
utward about 10 ft. from the root. It 
will be subjected to simulated flight 
mids and individual critical elements 


will be severed to test for fail-safet 


Military Design 

Evolution into the supersonic flight 
regime for military 
relatively 
been no radical changes in structural 


urcraft has been 
gradual, hence there have 


design requirements due to increase in 
speed. Most significant overall change 
in structural arrangement has been the 
thinning of the airfoils and control sur 
faces. Designing for equivalent strength 
ind rigidity with this thinner structure 
has necessitated using thicker skins and 
stringers and, in general, denscr make 
up. 

One of the most difficult supersonic 
design problems to overcome has been 
the aerodynamic coupling between roll 
ind vaw, which affects loads on tail sur- 
faces and, in some cases, the fuselage 

Chis condition is caused by a general 
deterioration of stabilitv about all three 
ixes, which increases with Mach num 
ber, and requires designing for the ait 
loads encountered at the higher angles 
of vaw. 

This means increasing the size of the 
structural members in the tail and fuse- 
lage to achieve greater strength. Tail 
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surfaces are made larger m order to in 
crease the stability, so that tlie poss: 
bility. of 


vaw will be minimized 


encountering high angles of 


Acroclastic effects and flutter are pla 
ng an imereased role im the design of 
structures for flight loads above Mach 
| It has been found that structures 


having sufficient strength to resist all 
flight and landing loads have been in 
idequate from flutter and acroclasti 
standpoints 

When flutter and acroclastic cftccts 
have been encountered, increased skin 
gages gencrally have taken care of both 
conditions through the increased tor 
sional stiffness provided 

In most cases this automatically de 
creases the maximum stresses imposed 
by the normal loading conditions. This 
decrease in stress has a beneficial effect 
on two other related problems 


Aerodynamic Heating 


When acrodynamic heating becomes 

problem, the first serious considera 
tion lics in the decreased allowable 
stresses. If the decrease in allowable 
stresses at the operating temperature 
cocs not fall below the stress level 
brought about by increased stiffness re 
quirements, no structural weight pen 
ilty is paid to counteract the effects of 
icrodvnamic heating. 

Decreasing the maximum stress level 
through increased stiffness also increases 
fatigue life for the structure. 

Up to about Mach 2, temperature 
rise is still sufficiently low so that an 
aluminum allov structure is most efh 
cient from the of the 
strength/weight relationship. 

Above approximately Mach 2, tem- 
perature considerations begin to influ- 


viewpomt 
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AN/APN.66 tracks unerringly through storms, 


planes that need never get lost 


—-anywhere 


GPL has produced the most advanced automatic air 
navigation system known to exist. 

It guides an airplane to its destination under any con- 
ceivable conditions. It is not in the experimental stage; the 
system has been in production more than a year, flown 
millions of operational miles. It is completely self-contained, 
needs no ground guidance, no search radar, no optical ob 
servation. It works equally well anywhere in the world. Its 
operation is virtually instantancous. 

This GPL System is called AN/APN-66. 

‘ly over empty seas, barren deserts, featurcless icc 
ficlds, mountain ranges. Fly at the highest altitudes aircraft 
have reached or skim the surface of the sea. Fly arrow 
straight or tossed like a leaf in a hurricane. It makes no 
difference. Snow, fog, electrical interference, make no dif 
ference. AN/APN-66 always knows exactly where a plane 
has been, where it is, and where it must go to reach its 
goal. 

The military application of a system of such capability 
is far reaching. To achieve it, GPL mobilized scientific man 
power and facilities in a large-scale emergency program in 
cooperation with the Air Force. Four other GPE companies 
also took part Even so, development of AN ‘APN-66 took 
eight years, for it required a scemingly impossible enginecr- 
ing achievement: the harnessing of the physical phenom 
enon known as “Doppler-cffect.” 


ENGINEERS — invest your future wisely 
by working with the pioneers in 
Doppler and Doppler-inertial systems. 


The “Doppler-cttect” is the shift in the frequency of 
waves, sound or electrical, transmitted from a moving ob- 
ject to a stationary observer. It is most familiar as the shift 
in the pitch of a train whistle as it approaches and passes 
AN/APN-66 measures a similar shift in the frequency ot 
radar waves it bounces off the surface of the carth below. 
'rom the difference in frequency between the original wave 
and its ccho the system computes the speed and direction 
of the plane’s movement in relation to the ground. Elec- 
tronic computers use this data to keep continual track of 
the plane’s position by what is, in effect, automatic, in- 
stantancous and highly precise dead reckoning 

[his outstanding product of GPL’s engincering skills 
ind creativitv—and its variations, the AN/APN-S2 and 
\N /APN-S9—are in use in a wide range of service planes— 
bombers, patrol craft, transports, mine lavers, hurricane 
hunters. Every day the systems go into more aircraft as 
standard equipment. When put to civilian use, they will 
cuide air liners to the remote corners of the world with 
equal accuracy. 

While vou may have no need for a navigation system, 
you may very well have need of the cnginecring skills and 
idvanced technological resources that made AN/APN-66 
possible. These are at your service 

To learn how GPL products and engineering skills 
can help you, write to: 


Pleasantville, New York 
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


bs) General Precision Laboratory Incorporated 
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THE ‘THERMAL THICKET’ 


ence choice of material and, 
on altitude, speed and duration of flight 
ma\ dictate the use of titanium allovs 
tecl, Inconel, etc 
\t present, 
production 


supph 
quantities of the 
na ill 1K Sar 
structures at the h 
be encountered may be critical 

Another difficulty 
fabricate structures from these super 
trength materials. Even drilling a hok 


no simple procedur¢ 


to provide cfhcient 


is learning how t 


Testing Temperatures 


Vesting these structures under real 
conditions will pos« 
Rocket model 
shooting a scak 
obtain 


environment mia 


istic temperature 
1 tremendous problem 
echnique, such as 
del into the 
speed and 


itmosph« re te 


une the standard procedure, with 
clemetering emploved to transmit the 
flight data 

Another technique may be the test 
ing of structures in heated, high speed 
This introduces scaling 
limitations with respect to the loads 
nd flow of heat through the structure 

Radiant heating or oven heating of 
full-scale structures under load mav b« 
emploved to check strength, stiffness 
it temperature 
iethods are 
check behavior of structure 


wind tunnels 


cep et 
Both n 
ploved to 


unde rr ipidh 


sometimes em 


ch inging tempcraturc 


Integral Stiffening 


Integrally 
gradually has been adopted throughout 
the American aircraft industry This 
trend is expected to mecreasc As struc 
because of 


stiffened type of structure 


tures become more densc 


load and temperature requirements, 


there will be less room in the structural 
vity for bit-and-piece makeup 


One view is that use of integrally 
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THE “150” DESIGN CONCEPT 
1. A system starts with 





AC or DC Signals, 


AC-DC Preamp 


balanced or single- 
ended, with sensi- 
tivity of 1 mv to 
2v em (AC), 1 mv 
to 2 v mm (DC) 


. 


en 
HERE'S 03» 
REAL}. aS = nN 
oscillagraphice shor" 
RECORDING 
VERSATILITY 


A Sanborn "150 Series" 
can be set up to record any of these 


System 


inputs in any of the channels 





Low Level Signals, 
with extreme sta- 
bility, high gain, 
and greater band- 
. 
. 4 width than with 
150-1500 low 


Level Preamplifier. 


° o@° 


STABILIZED DC Preamp 





depending 


of these materials 
forms 


igher temperatures to 


Magnitude and Direction 
of Physical Variables, 


CARRIER Preamp 


with variable re- 
sistance, differen- 
tial transformer or 
variable reluctance 


transducers 


Average Value of AC Watts in a Circuit, 
in ranges from 25 
volts x 40 ma to 
250 volts x 2 amps 
(with internal multi- 
pliers and shunts 

which can handle 


up to 4 amps) 





AC Voltage Components 


SERVO MONITOR Preamp 


in phase or 180 out 
of phase 


reference 


with oa 
voltage 
(e.g., servo error 


signal) 


Higher Level Signals 
where maximum 
sensitivity of 
1 v cm, and input 
impedance of about 
200,000 ohms are 


adequate 





DC Signals 


DC COUPLING Preamp 


(push-pull, single- 
ended or difference 
between two). 
Basic sensitivity 
50 mv cm to 50 


vcm. 


RMS Values of AC Voltages, Currents, 


ao anon 
= ¢@ 
2 .- 


VOLT AMMETER Preamp 


from 25-250 volts, 
50 ma — 1 amp. 





Logarithmic Level Signals, 


LOG-AUDIO Preamp 


Audio signals (20 
cycles to 20 KC) or 
DC voltages record- 
ed in logarithmic 
fashion on 50 
decibel chart. 


Symmetric or Asymmetric Waveform Inputs, 


in 350-450 cycles 
(2 cycles mm) and 
375-425 cycles (1 


cycle mm) ranges 


FREQUENCY DEVIAT 








Extremely Low Voltages and Currents, 


oe 


7 
7 


-en 


LOW LEVEL Preamp 


at sensitivities of 
100 uv and | ua per 
cm. (with external 
shunt of 100 
cycles), by means 
of DC chopper 


circuit 


ASIC “150"' design features include: inkless 
recording in true rectangular coordinates, 
improved overall linearity, numerous paper 
travel speeds, and a choice of mobile-cabinet 
or portable-case packaging in 2-, 4-, 6-, and 
8-channel systems. 
Sanborn Representatives will be glad to help 
you select the equipment best suited to your 
needs. Complete catalog available. 


SANBORN COMPANY, Cambridge 39, Mass. 
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THE HEART OF THE HOMING SYSTEM 


‘Doelcam— 
Master-precision Gyroscopes 


DoELCAM Master-precision Gyroscopes and Gyro Stable Platforms are standard 
equipment in many of today’s missile and aircraft stabilization and guidance systems. 
Shown here are three standard models. Specialized versions of these models or 
completely new designs can be produced in quantity to suit your requirements 
exactly. Avail yourself of the same engineering know-how that has successfully 
designed gyros for the LARK, METEOR, TALOS, RASCAL, BOMARC and 
LACROSSE Missiles and the same production team that has made DOELCAM the 
largest single producer of gyros for the bombing and navigational computer used 
in the B-36, B-47 and B-52. We invite your inquiry. 








Cageable Free Gyroscopes, Type CFG-P (Poten- 
tiometer Pickoff) and Type CFG-S (Synchro 
Pickoff) for guided missile instrumentation and 
control systems. These gyros measure angular 
deflection about either one or both gimbal axes. 
The rugged simplicity of the caging mechanism 
and the rail-type mounting enable these gyros to 
withstand severe shock and vibration. Weight 
— 5% Ibs. Size — 5!%g0" long x 458” diameter 
(exclusive of mounting flange). Drift—less than 
Y4° per minute. Remote caging and uncaging. 
Write for Bulletin CFG. I] 


Rate Measuring Gyroscopes, Type K for guided 
missile control and homing systems and flight 
evaluation of military aircraft. These models 
measure absolute angular rates where high accu- 
racy and superior dynamic response are essential. 
Linear output signal proportional to input rate 
within 0.25% of full scale. Withstand 100G 
shock in any plane and 15G vibration up to 
2000 cps. Weight—3% Ibs. Size—5%” long x 
3.20” diameter. Write for Bulletin KG. 1] 





IRE Show 
Booth 366 














Rate Measuring Gyroscopes, Type JR for tactical 
weapon systems requiring less than one minute 
warmup. Incorporate damping compensator for 


‘Doelcam_ constant damping ratio without heater. Linear 
SOLDIERS FIELD ROAD output signal proportional to input rate within 
A DIVISION OF MINNEAPOLIS-HONEYWELL BOSTON 35, MASS. 0.25%. Withstand 50G shock, 15G vibration 
up to 2000 cps. Angular Momentum — 10¢ 
Instruments for Measurement and Control gm.-cm.2/sec. Size 3%” long x 2.0” diameter. 
Synchros * Gyros ¢ Amplifiers * Microsyns « Servo Motors Write for Bulletin JR. 11 
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stiffened structure will continuc until 
the aerodynamic heating problem makes 
the use of aluminum alloys inefficient 
from a strength/weight basis. Then 
titanium alloys and steel will enter the 
picture for overall use. 

Initially the gages of higher strength 
materials used may be so thin as 
to require considerable stiffening by 
iuxiliary members At this point, to 
use integrally stiffened structure mav be 
uncconomical for that reason becausc¢ 
of the thinness of the titanium alloy 
w steel skin 

As the severitv of the tempcrature 
problem increases, makeup is seen re 
erting to heavier gage integrally stif 
fened plate stock currently used in 
iluminum alloys. 


Honeycomb Cores 


One way to stiffen thin steel skins 
of future supersonic aircraft mav_ be 
through the use of brazed or welded 
honevcomb cores Ihis should bring 
bout a new form of high rigidity au 
frame construction with possibilities of 
oping with the thermal problem as 
cll as the acroclastic and flutter prob 
| 
lem 

Considerable attention is being given 
this approach to structural arrangement 
for future high performance aircraft 
but metal-bonded honevcomb = sand 
wich structure is still in an experi 
mental category at this time. Big prob 
lem lies in fabrication difficulties—ob 
taining panels with complete integrit\ 
of bond between core and skin and 
little or no distortion. 


Extrusion Advantages 


Of the various methods of obtaming 
integral skin and stringer combinations, 
extruding appears to have the insid¢ 
track. Extrusions generally are avail 
ible im long lengths, have good physi 
cal properties, and amount of rivets 
used is minimized 

hese characteristics generally arc 
wailable with milled plate and forgings, 
but if the design permits the use of 
cxtrusions some designers feel that these 
would be best structurally and also 
show minimum cost. For cxample, it 
would be very desirable if a wing skin 
could be extruded from tip to tip o1 
from root to tip with integral stiffeners 
in it 

However, the design mav also call for 
tapered skin or stringers or both. Ma 
chining the extrusions or milling the 
skin-stringer combination from heavy 
plate stock means a considerable amount 
of machine time It is questionable 
whether enough machine  capacits 
would be available, if all designs went 
to this tvpe of integral construction 

Machining also means that the mate 
rial will not be Alcladded, which results 
in less corrosion protection. However, 
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other protective coatings are available, _ stiffened structures 1s by chemical mill 


ind new finishes are being developed - ing—a relatively new etch process for 


unclad surfaces removing metal—which is being adopted 


1955 p 41) 


Large forgings are entering the in increasingly (AW Mar 


tegral makeup picture in increasing Chemical milling isn’t intended t 
volume. Structural joints in these large replace all machining operations, but 
pieces have been one of the aircraft idvantage is that it is adaptable to a 
designer's big headaches. This dificulty wide latitude of design configurations 


| 
| 
| 
| 


forgings had to be made in two parts sible that chemical milling may 
ind bolted together, the structural d¢ in important role in processing inte; 
signer now has large single picce forg rally stiffened parts of future super 


being solved with the operation of The process also is adaptable for cre 


the giant forge presses under the Au ting integral forms in titanium alloy 


] 


Force heavy press program Wher in important consideration since th 
formerly, because of size limitations, material is hard to machine. It is po 


pla 


] ; 


vailable to him planes in which titanium allovs will b 


Another means of obtaining integrally the structural matcrial 


TEAMWORK 
TO HAUNT AGGRESSORS’ DREAMS 


These two great fighters incorporate HARTWELL 
Flush Latches for aerodynamic streamlining and simple, fast accessibility. 


The HARTWELL Flush Latch has evolved in our modera aviation 
age as the ultimate culmination of positive-action, aerodynamically 
flush latches. 

The Cowling heavy duty flush latches for power packs and nacelle 
lock in place by toggle mechanism and applied load holds them 
closed; simple tee-bolt and trigger opening action; they fit a wide 
range of structural curvatures. 

The Access trigger-action flush latches are available in over 300 
standard combinations of bolt and trigger offsets for access panel and 
door applications; they afford quick access, safety and dependability. 


Manufacturers of Aircraft , New 72 page, 2-color Catalog 
Flush Latches and Hinges, illustrates and gives full details 
Fittings and Cable Terminals. of complete line 


“Flush Latch Design Specialists” 


HARTWELL 
AVIATION SUPPLY CO. 


9035 Venice Boulevard 


Los Angeles 34, California 
Branch Offices: Wichita, Kans.; 
Fort Worth, Texas 





9035 Venice Boul 
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D operators report: 
VISCOUNT Load Factors UP 














1, Capital Airlines put Viscounts into service between 


Washington and Chicago on July 26th, 1955. By mid- 
September, the load factor was up to 78.42°7, com- 
pared to a system total of 60.5°7%. Capital is now the 
No. 1 carrier between Washington and Chicago. 
When Trans-Canada Air Lines put Viscounts into 
service on its Toronto-New York route last April, 
the passenger load factor rose from 75.5% to 90.4‘ 

On its main Viscount routes, Aer Lingus has been 
averaging a fare-paying passenger load factor of 79°; 
After Air France added Viscounts to its London-Paris 
route, passenger payloads rose from 49% to 767, in 
six months. Average passenger load factor for 12 
Viscounts operating all over Europe was 78‘ 
Trans-Australia Airlines’ five Viscounts averaged a 
passenger load factor of 86.59% from December 1954 
to November 1955. 


turbo-prop 


VICKERS 


“‘Wherever the Viscount Flies ... Traffic Figures Rise” 

The world’s first and only turbo-prop airliner in 
commercial operation, the Viscount proves its power 
to attract passengers wherever it flies. Lack of noise 
and vibration, greater speed, ability to fly above the 
weather, four engines and the largest picture windows 
in any commercial aircraft combine to win passenger 
popularity for the Viscount. And passenger popularity 
plus low maintenance costs and remarkable engine 
reliability have won greater profits for operators the 
world over. 

Behind the Viscount stand the great name and 
service organization of the Vickers Group—interna- 
tionally famous as makers of aircraft, ships, industrial 
machinery and precision equipment. 


United State 8 Repre sé ntative my Christopher Clarkson, 


10 Rockef ller Plaza, Ne w York 20, N e Bs 


DUNT 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD. 
Weybridge, England 
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Lucky Escape Highlights Human Factors 


The lucky escape of test pe George 
Smith from a disabled F-100 Super 
Sabre on its way to a. spot- 
lighted a major deficiency: an 
stockpile of information 
factors, 

lhe human factors field, 
oral 


accurate 
on human 
now only a 
of our engincer- 
includes the techniques 
of guaranteed escape methods for pilot 
ind crew of an airplane in trouble. It 
extends to the design of cockpits and 
controls ind headrests, and to 
the whole of the man-machine relation- 
ship 

It is one of the biggest problem areas 
tion today and one in which luck 
good design—is still the greatest 


irca on the fringe 
ing knowledge, 


helmets 


mm avia 
not 
ct 
Smith was 
vervthing worked 


lucky: 
All the 
marginal ei 
idded up to life 
such ¢ 


ind idded 


ilmost miraculoush 
in his favor 

rances during his tion 
e positive ther 
il] previous 


itive 


for 
the \ 


1 
up to 


mn | iSCS, 
had bee n neg 


de ith 


Death as a GOR 
Th old contemplation of a dead 
i] ()pera- 


nor a pre-t 


has never been a Genet 
R quirement 
idv for designers. If it wer 


lv be a different approa 


qu 


uld ur 
manifold problems of relating a man 


ha h Ti 
lavout 


crTcw 


to final 
exist for 
outlines on 


eliminars 
the pilot 


Mers 1s 


from pr 
ind 
dotted 
paper two-dimensional _ plasti 
utouts By the time 
ve been filled by living humans, the 
ener h yne on to another lavout. 
“$0 it is that in many cases, 
n of the factor 
The tangled wreckage vields th 
wer: but before this. the designer 
suspects. It comes as a stab 
iwful instant 
why the pilot 
didn’t get out, 
couldn’t get out 
That distinction between cause and 
cffect leads to eventual understanding 
of the human factor in aircraft design 


these outlines 


appre la 


human comes too 


ws or 
f self 
when he 


blame during an 
finally knows 
died: not because he 


1 


but because he 


Growing Knowledge 


There has been a measurable growth 
ognition of the human factors 
during the past few vears, with 
the most rapid rise in recent months 
Spurred on by the increasing demands 
of the on man and his 
limited abilities, aircraft companies have 
sponsored—in out of thei 
own pockets—major development work 
in the many ficlds touched bv this new 
technology 


Ihe Air Force 


In ree 


prob ] ms 


supe rsonie age 


some Cases 


and Navy, both keenly 
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as reflected 


created spe 


human factor 
statistics, ha 
cia] with faciliti 
te LA k] the 
viewpoint 
And both military 
sct up a tang 
communications 
rd about 


Ccquipme nt 


f the 


in accident 


awalc ot 


] 


groups ind personnel 


problem from the milit 


I 
ind civilian pilots 
but 


network to pass 


have led operational 
| 

the 

deficiencics rsonal 

ockpit lat ind airplanes 

Most encouraging note has been the 

mitfiating or 


nal work in 


ncreased support of origi 
human factors by aircraft 
companics. ‘l'vpical is a group at Doug 
las Aircraft Co.’s El Segundo plant un 
der A. M. Mavo. Although now 
title relating to equipment 
interiors, Mavo’s 
of the most active in 
Among 
the 


stem 


carry 
ing a ind 
been one 
factors 
the specific developments have 
Navv’s lightweight ejection 
scat s\ for the A4D Skvhawk and 
the integrated ferrv jacket which elimi 
nates most of the webbing and buckles 
that made life in the cockpit uncom 
fortabl 

Northrop Aircraft’s safety 
section, whose operations were 
e-president 
beyond the 


group has 


hum in 


been 


engineering 
defined 
Edgar 


con 


by engineering vic 


Schmued, has gone 


y . 
ay? cee re ow 


, “a >, 


, an 
Wee 


an 

DP nha. 

CONVAIR F-102 ROCKET SLED 
of the in gat 


ipatc 


One sug 


number of in nent 

knowledge 
operations into the design of anv act 
Ralph Miner, of I 
Guided Missile division, has been 
spokesman for that 
Jan. 16 p 43). Miner 
operations consciou 
ness must bec part of the ever 
ibility lo do this, he pr 
the creation of an itions 
group in the engineering organization 
placed at high ugh level to have th 
vuthorit through the 
decisions 

By understanding 
Miner 
instinctively avoid 
in designing for th« 

Development work in 


to integrate l 


we oH svstem 
heed’s 
the engineering 
philosophy AW 
believes that ai 
y11V¢ 
designer's 


poses opel 


necded to carr 
the 
savs, the engineer wil 
of the pitfall 
human factor 


operational 
problems, ] 
som 


pressure suits 
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exposure gear and other personal equip- 
ment has been the subject of a joint 
effort between the engineering test 
pilots of Grumman Aircraft Engineer- 
ing Corp., and David Clark, a manufac- 
turer of girdles and bras. 

Kicked off because most of the 
Grumman test flights are made over 
water, the team approach has paid off in 
1 new developments in_partial-pressure 
suits and exposure suits. Grumman also 
maintains an outstanding air-sea rescuc 
operation, on standby for any emer- 
gency in the area. 

rhe relation of the Grumman rescue 
operation to human factors is tenuous, 
but it is worth mentioning in such a 


discussion because of the positive effect 
it has on pilot morale. 


Ground Tests 


Simulation of the ejection process has 


been given tremendous impetus by 
ground tests made with escape systems 
mounted in rocket-powered test vehicles 
running on the highspeed track at Ed 
AFB 

of the first 
with the 


stem of the 


wards 

One 
was fin-stabilized ejec 
tion Douglas X-3 
high-speed research aircraft. Later tests 
svstem of 


such series of tests 
made 


seat 


included a complete 
the Convair F-102A 


ceptor. 


CSC ipe 


all-weather inter 


REVISED CATALOGUE of METAL 
HYDRAULIC CLOSURES for AIRCRAFT 


Tubing Seal Cap, Inc. manufactures metal pro- 
tective closures for handling, shipping and stor- 
age of aircraft hydraulic lines and assemblies. 


Send for revised catalogue 
AN specified items 


larger sizes 


new, 


economy prices of volume production 


order and delivery information... 


TUBING SEAL CAP, INC. s:a.cx 


808 W. Santa Anita 
San Gabriel, Calif. 


Eastern Office: 

428 New Center Bldg. 
Detroit 2, Michigan 

Your copy of the revised catalog 


will be sent in the next mall upon 
receipt of this coupon, 


POSITION 
COMPANY 
STREET 


CITY 














STATE 





Speed capability of the rocket-pro- 
pelled sleds is near-sonic at sea level. By 
matching speed and the sea level con- 
ictually Edwards is at a few 
feet), high 
supersonic made 


ditions 
thousand 
Ititude 


possible 


simulation of a 
bailout is 


Following Smith’s es ipe, North 
American sect up a program to find out 
Part of 
of cyections 


how he managed to survive 


the program was a number 
from the sled vehicle using an anthropo 
Smith 
scat and 
forth 
than 
vawing 


dressed like 
showed that the 
rocked 
ejection, 
that l 
Was superimposed on top of the rock 


morphic dummy 
runs 
ictualh 

ifter 


tumbling, and 


| he SC 
pilot back and 
violenth rather 


vigorous 


lng 
Knowledge of the detailed motion 
of a seat-pilot combination was among 


the first such data to be gathered 


Dedicated Contributors 

Ihe human factors field has dedicated 
men. The best known is Lt. Col. J. P 
Stapp, who has made many runs on th¢ 
test ponse of his 
body to violent ition and abrupt 
deceleration. Stapp’s work has don 
to establish the toler 


limits 
to external forc 


sleds to study the re 


l ccler 

mu h wWmice 

rf the 

though it is reasonable to 

no hard and fast curves will be drawn 
] 


based on Stapp’s runs alonc 


human body 


issume that 


there 
human 


Navy's Cmdr. Georg 


Outstanding pitchman 
better \\ rd for the 
field is the 
Hoover 

Hoover's basic purpose 
for the pilot to flr 
plane, and he proposes to do thi 
giving him the necessari 
1 wav that can not be 
Hoover is largel 
Navv’ 


navigational 


th ngs casicr 
information in 
misinterpreted 
responsible for the 
rated instrument and 
vstem to be standardized 
during the next few vears for all Nav 
aircraft. It is built around a flat tel 
vision tube (AW Jan. 17, 1955, p. 17 
of the better-known 
contributions to the field of 
factors At best thev onh 
the outlines of this tremendous prob 
lem area where the payment for a mis 
take 
lost 

\s speeds and altitudes 
ibility to cope with new prob 
lems must The standard 
ittitude in the past has been that vou 
can't change man; he’s a subsonic crea 
ture and not adaptable to a supersonic 


new integ 


These are some 
human 


rough in 


is measured in pilots and crews 
increase, 
man’s 


ilso increase 


m4 

But there are signs that there are po 
tentials in man that have not vet been 
tapped. Given certain aids, he can live 
ind operate in the supersonic age. 

It is the job of the human factors 
engineer and scientist to ask the ques- 
tions, find the data and present the 
inswers. 
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Improve Teflon® hose installations 
with PREFORMED assemblies 


LUOROFLEX- T R-3800 hose assemblies, 
PH eupptied permanently preformed by the 
factory,eliminate stress and strain in the crit- 
ical bends. Preforming permits bend radii to 
range from just *%4” for the —4 hose to only 
5” for the —20 hose .. . with minimum re- 
striction of inside diameter. 

Lines are permanently formed to clear ob- 
structions and make connection in shortest 
possible length. 

Combining the best 

advantages of pipe 

and hose, these pre- 

formed assemblies 

save space, weight, 


eliminate need for special elbows and make 
for efficient, neat plumbing design. 

Fluoroflex-T hose has —100° to +500°F 
ambient temperature range, 1000 psi work- 
ing pressure, and complete inertness to all 
oils, fuels, propellants. Approved by the Serv- 
ices and CAA, it is the original Teflon hose 
. .. the only Teflon hose with over 3 years’ 
flight service. Now used in fighters, bombers, 
missiles, helicopters, commercial transports. 
Send for data. 


RESISTOFLEX CORPORATION, Roseland, 
New Jersey; Western Plant: Burbank, Calif. 


® DuPont trade mark ¢ ® Resistoflex trade mark 


20th year of service to industry 


esistofiex 





the 
CANADAIR 


contribution 


Canada has received world-wide credit for 
the part she has played in the development 
of a strong NATO. Aside from material 
contributions to other nations she has made 
an equally important contribution to world 
peace by being strong herself... by keeping 
abreast of civilian as well as military pro- 
gress throughout the world. Canadair is 
proud to be a part of Canada’s strength in 





three important fields. 


CANADAIR and 
GUIDED MISSILES 


Canadair has long had a prominent role in 
Canada’s guided missiles program. The 
company’s experience in advanced aircraft 
systems engineering is applied to the design 
and development of these new supersonic 
weapons for the Canadian government. 


CANADAIR and AIRCRAFT PRODUCTION 
F86 Sabre jet fighters: Canadair produces this famous fighter for the 
RCAF and other NATO air forces. The fastest flying, highest 
climbing fighter aircraft in European multi-squadron service, the 
Sabre jet has proved its superiority in actual combat. 

T33 Silver Star trainers: This Canadair-produced jet aircraft has 
become the standard trainer for RCAF and NATO student pilots. 
Canadair CL28: This is the largest aircraft ever to be built in Canada, 
and will be used for reconnaissance duties by the Maritime Air 
Command of the RCAF. 


CANADAIR and 

NUCLEAR PRODUCTS 
In this new field of activity, Canadair’s facilities 
for design, engineering, development and research 
are directed toward the production of test 
reactors for the government authority, Atomic 
Energy of Canada Limited. Canadair contributes 
to Canada’s continuing program for the develop- 
ment of non-military uses for nuclear products. 


CANADAIR HAS PRODUCED 


MORE JET AIRCRAFT THAN 
ANY OTHER CANADIAN C-L ¢ A iW A DA F a? 
MANUFACTURER f = cease aw — > 
‘an LIMITED, MONTREAL, CANADA 
AIRCRAFT MANUFACTURERS 


cau 


A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N.Y.— Washington, D.C. 
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Industry Future: Prosperity With Pitfalls 


By Alpheus W. Jessup 


For the aircraft manufacturing industry, 1955 was another prosperous 
year with sales and profits at approximately the 1954 level. ‘The future outlook, 
measured in terms of prospective business volume, seems to be just as bright, 
or even brighter. Only the uncertainties resulting from rapid technological 
changes and from sudden adjustment to maturity cloud the present, pros- 
perous state of the industry. 

Gross revenues of over 
tor 1956, including 
for military aircraft 
n ind upp rting cquipment ‘ xT Dp ident 
that 


mercial transport and civil aircraft sales dicate dete xpenditure 


1¢ remaimming $1.5 billion covers com reed Aircraft Irp., report tudies 
Bevond 1956, higher vels al r( issil ll need te 
tabl Gen. Nathan 2.5 bill 
USAF Chief of Staff, 
ted to the Senat 
Committee that the Fis 
budget does not 
which the Air Force 
uperiority 
Ihe budgct short by 
lion of America’s airpower 1 i 
quirements for maintaining the atomic tvp f Amer 
deadlock (AW Feb. 27, p 21) linet 
Whatever amount Congress fails to Dougla 
add to the Fiscal 1957 budget almost turbojet 707 


ilreads 
Armed 
i] 1957 Fe 


provide the 


Transport Sales 
Added t th 


needs to maintain n mcr 


Russian air force 


funds 


over the 
ibout $2.5 bi 
meeting mn 
powered 


Electra, 


Boeing’s 


Lockheed turboprop 


DC-S and 
Doug! 


turbojet 


boasts a 


1 
one 
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Industry Stability 


This high level of aircraft business 1s 
comforting, but it does not assure a 
life of ease for any of the 35,000 large 
and small companies in the aircraft in- 
dustry. 


to om 


representative luc 


+ + 


tuations 
ike place at a much higher 
than in past peacctime cras, and 
ignitude for individual companies 


ore iter 


+ + 


responsible from t 
betted bv budget curtailment 
rate of technolog 


1TH 


: : 
li ¢ bsolescence 
creasing vear bv vear tor ever 

of the industry. The Centun 
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fighter aircraft in the transonic and 
supersonic speed ranges are beginning 
to replace subsonic jet fighters. Already 
in the design stages are high super- 
sonic fighters 

Obsolescence strikes engines, avionics 
ind equipment as quickly and as in 
discriminately as it urfram< 
Ihe high iltitudes 
create requirements in all cate 


does an 
new speeds and 
new 
gories 

Added impetus is coming from the 
militar the Air Force 
Research and procurement leaders have 
called upon industry to produce new, 
large \ few 
miles-per-hour increase in speed or a 
few hundred feet in altitude perform 
ince isn’t enough. Major breakthroughs 
the U.S. is to hold its 
the Russians 


services, notably 


idvances in air weapons 


ire require d if 


narrowing lead over 


Contract Hazards 


this is a 
compan 


lor management, scrious 
challenge. In a 


r portion of its 


dav, i could 
military bu 
be tter 


with 


led he 

ded 

superior combat performance. Or, 
usiness will be lost becaus« pro 
posals fail t truc 


ILS i new 


, 
i hghting service 


ncw 
provide a margin of 
improvement 

An example: In 1954, Cam- 
bridge Corp., specializing in chr 
ics, had government contracts totaling 


S100 


carly 


gen 


million and prospects for 
everal million more By nightfall, 
Cambridge’s backlog had been cut to 
$250,000. Its government orders were 
i flash because 
had discovered a better wav of 
ing hydrogen weapons, thus clhiminating 
the requirements for Cambridge’s equip 
ment 
Cambridge 
trated development of 
mainly in liquid logistics equipment for 
the ind exoti 
used in But 


nearly 


somcone 


triggc! 


viped out in 


survived through concen 
new business, 
transporting common 
fuels guided missiles 
their lesson has been learned 
Budget curtailment forces question- 
ible choices upon a military service: It 
can support minimum production of all 
the combat aircraft tvpes it needs or it 
can concentrate funds on a limited num 


ber ot tvpes 


Budget Pinch 
Under the Fiscal 1957 budget, USA] 


is reviewing its programs, aiming to 
stretch out ind cancel others to 
meet the budget limits. Going out may 
be projects such as the tactical bomber 
competition, which aimed to provide 
the ‘Tactical Air Command with th« 


kind of bomber it would need in fring« 


some 


type of wars 

The Number One security industry 
of the countrv, the aircraft industry has 
matured rapidly. Ranked in the second 
hundred industries just 20 years ago, 
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aircraft manufacturing now ranks sec- 
ond in employment and third in sales. 
Growth resulted primarily from the 
huge government orders for aircraft re 
quired to fight World War II and to 


Russian aggression during the 
following decade. And government or 


deter 


ders for the equipment needed to main 
tain the deadlock will be th« 
base for high level of aircraft 


itomK 
future 
production 
l’'rom this arise most of the industry’ 
maturity problems. ‘The 
prime target for politicians willing to 
exploit every opportunity of impressing 
The pol 


that 


industry is a 


their tax-paying 
C isily 


supporters 
ticlans can make the case 
the aircraft whole h 
waxed fat on its government busines 
making high profits 
iccumulating net worth at 
rapid rate out of « g 

Not so easv is the refutation of these 


charges and justification of 


industrv as a 
in relation to net 
worth) and 
WnInegs 


prohts 


In Defense of Profits 

One of the best defenses was mad 
recently before the House Armed Sern 
Subcommittee by William Allen 
Airplane Co. (AW 


ws 
president of Boeing 
Mar. 5, p. 20). His own had 
made only 2.4% profit on sales during 
the period 1952 to 1955, well below the 
national manufacturing average Allen 
noted that his company had retained a 
high percentage (70%) of its earnings 
within the company “in order to put 
us in position to do a better job.” Since 
Bocing’s big business is for USAF, this 
means a better job for U. S 
He not only justified the modest profits 
made by his company for its contribu 


mpan' 


security 


® MANUFACTURING 


but 


of carnings 


tion to the national security justi 
fied an even higher 
\; long as government acc 

major share of aircraft 


ind its members 


rate 
ounts for 
the busine SS 
however, the 
will always face the problem of modera 
of continually tell 
to the public 


industri 


tion in earnings and 
ing its full financial stor 
nd to Congress 
Major 
, 


ve around 


tod i\ 

relation 
Mate 

rcw 


overriding] 


management. tasks 
| th« mntractual 
ships with the military 

ind tooling problems of a 


services 
rials 
vears back, are no longer 
SCTIOUS 

renegotiation, th« 


Besides profits and 


mayor areas of concern are 

e Concurrent spare parts. In appropria 
tions bills for 1956, Congress took away 
the Department of Defense’s authority 
to associate funds for ilong 
vith the pur se of new 


Tin the pa t ontr ts included a 


spare parts 
cquipment 
certain 
percentage of money for spare part 
with the price and specific items to be 
ettled later. With this authority taken 
th« \ ubstituted a com 
Sin this commit 
ontractual 


ne te deliver 


mitment of 
ment ha 


companic 


value 
sparc 


part oncurrenth gambling 


pa 
e Protection of proprietary data. Batt 
n drawn between govern 
ment agencies and industry the 
rights of private industry to its technical 
know-how. With increasing frequency, 
defense have demanded full 
iccess to a company’s technical data 
nd have even handed a company’s data 
The 
the 
lation 


lines have bec 


OvcT 


agencies 


issues were d 
National Security In 
last vear by R. I 


to another basic 
fined before 


dustrial Assoc 


Expenditures for military aircraft in 1955 
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“This is the first British gas-turbine engine to pass a Type 


Test for helic ‘opter applic ation” MINISTRY OF Sit PPLY. 


NAPIER Dee 


Partners in Progress with The English Electric Company Ltd 
D. NAPIER AND SON LIMITED . LONDON, W.3, ENGLAND 


Representative: J. C. K. SHIPP 
Suite 909, Dupont Circle Building 1346, Connecticut Avenue, N.W., Washington 6, D. C. Tel: Dupont 7-2123 











Beach of United Aircraft Corp. (AW 
Nov. 7, p. 21), but the industry 
fight to 
know-how 


faces 


1 long hard regain legitimate 


control over issets 

The establishment of second sources 
of production for critical aircraft com 
ponents also is involved in this problem. 
\ pattern for solution to this issue was 
established by the Mutual Security Ad- 
ministration in the creation of off-shore 
ilies: First, the 
know-how (an 
if he had a li- 
ccnsec isked to 
set the licensee up as a producer; sec- 
if he did not have 


irms of our 
manufacturer with the 
urcraft, for example ), 
in the foreign area, was 


sources for 


ond a licensee, he 
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with which 
third, if un 
insaction, th« 


was asked to establish onc 
MSA could do business; 
handle the ti 
manufacturer was asked to release hi 
patents and know-how through MSA 
Onc example is the Lockheed-Kawasaki 
agreement in Japan (AW Feb. 20 p 


i 


57). Similar steps could be taken at 


willing to 


home 

@ Research and development. Paradoxi 
cally, at the that it is under Con 
gressional fire over profits, the aircraft 
from the 


time 


industry is under pressure 


irmed services to invest more mone, 


in research and development. But the 


industry will find that it has to makc 


the importance of 


ERAMICAST 


to the 
aviation design engineer 


tag 


tAMICAST Proce 


...in production planning. 


Lebanon's new steel casting process 
enables the design « ngineer to create 
aircraft and 
CAST in 


specific ad\y 


component parts tor 
air frames which may be 
these 


tolerances 


steel for antages 
intricate 


and 


close shapes, 


thin metal sections smooth 


surfaces 


-..in maintaining realistic costs. 
The CERAMICAST1 


ideally suited to lower production 


Process 1S 
costs. Machining is greatly reduced 
or eliminated. Simple pattern con- 


struction and molding procedure 


short lead time. Design 
made quickly and 


thus 


insure 
changes may be 
making the 
ideal for 


inexpensively 
CERAMICAST 
prototype work 


Pros ess 


...in the versatility of the process. 
The CERAMICAST 


adaptable to all conventional steel 
alloys and the super-alloys. Casting 


>» . 
I rocess 1s 


sizes up to over 100 pounds for the 
top size of the casting are easily 
practical . 


SEND US YOUR BLUEPRINTS 


or visit our plant in Lebanon. Our 
sales engineers will show you 
how the revolutionary Lebanon 
CERAMICAST Process can be 
adapted to your 


project design 


*produced unde censing agreement with 


Show Processes, Ltd., London, England 


LEBANON STEEL FOUNDRY 


63 LEHMAN STREET LEBANON, PENNSYLVANIA 
CARBON, LOW ALLOY AND STAINLESS STEEL CASTINGS 
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advancement 
in instrument 
design 


MINDICATOR 


compact 
rugged 
versatile 
easily read 


Actual Size 


A unique rotating disc 
dial divided into colored 
sectors of 90° or less provides a 
highly readable, confusion-proof 
display, in this new Marion 
MINDICATOR. Available in all 
normal moving coil DC instrument 
sensitivities. Hermetically sealed, 
meets vibration requirements of 
MIL-E-5272A, Proc. L. Engineering data 
on request 
Visit Us at Booth +556 
at 1.R.E. Show 


marion meters 
7 


marion electrical 7 
instrument company = 
GRENIER FIELD, New Hampshire) ” Asr-Industry Area. 
rr LN 
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MANCHESTER, NH. U.S. A. 


BIG or SMALL 
they all 
SHINE sesr 
SHINE toncer 
SHINE easier with 


The original chemicolly- 
impregnoted cotton wed- 
ding — Cleans quicker, gives 
higher, longer-losting gloss, 
leaves protective film. Saves 
time, lebor and money! 


Avoid inferior imitations. 


AVAILABLE 
AT LEADING 
DISTRIBUTORS 


MANUFACTURED EXCLUSIVELY BY 
George BASCH Co. 


559 Longfellow Avenue, New York 59, N.Y 


this investment for competitive reasons. 
It no longer can afford to be dependent 
solely on places in the queues at gov- 
emment or independent test centers. 
More and more companies will find it 
necessary to invest in their own wind 
tunnels and other test facilities. 

e Manpower. The supply of technical 
manpower is critical and will remain so 
for several vears. The ever widening 
technological base of the American 
society has pushed the demand for en 
gineers and scientists far bevond the 
present educational production. Manage- 
ment now must find more efhicicnt wavs 


Ae sted 
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of employing this skilled manpower, 
supplementing it with semi-technical 
personnel wherever possible and with 
modern computing techniques. For 
tunately, production manpower is adc 
quate to meet foreseeable needs. 

Direct employment in the aircraft 
industry dropped to 750,900 in 1955 
from the 1954 level of just over 800, 
000. ‘Total wages paid by the industry 
were estimated at $4.1 billion. 

With subcontractors added, the total 
emplovment was over 1,000,000 with 
salaries in excess of $5.5 billion. Hourly 


carnings increased from $2.08 to $2.19 





(in thousands) 


Act. 
Engines 
and Parts 

94.5 
105.9 
126.5 

98.8 

63.7 

40.0 

38.6 

35.0 


Aircraft 
330.0 
343.2 
347.8 
311.6 
232.3 
138.9 
130.8 
116.1 


Production and Related-Worker Employment 


U. S. AIRCRAFT INDUSTRY 
Other Actft. 
Props Parts and 
and Parts Equipment 
9.3 80.1 
11.5 89.8 
13.2 89.3 
62.7 
38.3 
22.1 
19.8 
17.3 


Total 
513.9 
550.5 
576.8 
483.5 
341.9 
206.4 
194.7 
173.6 





(in thousands) 


Act. 
Engines 
and Parts 

145.6 

166.8 

177.3 

138.8 

90.8 
55.8 
53.5 
48.6 


Aircraft 
482.2 
497.8 
479.1 
425.9 
313.3 
188.4 
175.3 
158.0 


Total Employment 


U. S. AIRCRAFT INDUSTRY 
Other Act. 
Parts and 
Equipment 
109.4 
125.2 
115.9 
81.6 
48.8 
29.3 
27.0 
23.3 


Props 
and Parts 
13.7 
16.1 
18.0 
14.5 


Total 
750.9 
805.6 
790.3 
660.7 
463.6 
281.8 
264.1 
237.7 





Acht. 
Engines 
and Parts 

$2.17 

2.09 
2.03 
1.98 
1.89 

1.696 

1.603 

1.550 


Aircraft 


1.622 
1.548 
1.465 


Bureau of Labor Statistics. 


SOURCE: 





Average Hourly Earnings of Production Workers 


U. S. AIRCRAFT INDUSTRY 
Other Acft. 
Parts and 

Equipment 
$2.17 
2.07 
1.99 
1.88 
1.80 
1.698 
1.611 
1.551 


Total 
Industry 
$2.17 
2.08 
2.00 
1.90 
1.79 
1.644 
1.567 
1.493 


Props 
and Parts 
$2.18 
2.09 
2.03 
2.05 
1.93 
1.743 
1.630 
1.565 
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MISSILE 
GUIDANCE 


AT 
Gendijx” 
IN SOUTHERN 
CALIFORNIA 


In connection with its long range Mis- 
sile Guidance programs Bendix-Pacific 
has excellent positions for Electronic 
Test Equipment Designers, Circuit De- 
signers and Microwave Engineers. 
Bendix also has unusual engineering 
positions in electrical and mechanical 
design of airborne radar and tele- 
metering. 

You are invited to consider becoming 
a member of this far sighted engineer- 
ing organization in Southern California. 


Please fill in the coupon or write us 
for complete information. @ rr & 


® ad ad ° ht Emp COP. 
aiker, ag oo Aix Aviary woot, calif! ©@& 
ay, 


+ vie Division, 0 
Pacific Syerman W * 


ment Manaee” € 
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sand? 
permanent mold? 


investment? 


ROLLE helps you choose 
the right method 


Extensive experience and complete facilities make Rolle an ideal source 
of casting advice as well as castings. Expert counsel on even so basic a 
problem as selecting the casting method can mean substantial savings in 
the cost of your product. 

For example: Not long ago, Rolle recommended that a manufacturer 
permanent mold cast a part that was being cast in sand. This change not 
only reduced the cost of each casting by almost 45%, but machining time on 
each was cut in half. Similar savings may very vell be hidden in jobs now 
on your drawing boards or production schedule 

Any wonder so many manufacturers find it wis to call Rolle in for advice 
whenever an aluminum or magnesium part is in the design stage? There's 
no chance of error or bias, for Rolle offers sand, permanent mold, and 
investment casting techniques. 

FREE 57-PAGE ENGINEERING MANUAL on designing aluminum and 
magnesium alloy castings available on letterhead request. Write now for 
your personal copy. 


for complete foundry service ‘REOLLE 


MANUFACTURING COMPANY 
309 Cannon Avenve, Lansdale, Pa. « Lansdale 5162 


An entirely new method for extrusion molding will be presented by Rolle in the 
neor future. Write now to receive complete information as released. 





General Electric Announces: 


NEW FACILITIES FOR AIRCRAFT GENERATOR PRODUCTION 
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NEW FACILITIES for aircraft generator production at Erie include 
vo large manufacturing bays. This bay produces stationary 
makes final assembly, tests, packs and ships. New equip- 
fast production includes punch-annealing, multiple 

¥, salt-bath heat treating, plating and magnafluxing. 





FAST PRODUCTION was paramount consideration in planning 


of new manufacturing facilities. Parts above are stocked as 


Development, manufacturing and test 
facilities are designed to meet 
aircraft industry requirements for 

advanced performance, fast shipment 


Today, designs of aircraft electric systems now on the draw- 
ing board and the assembly line call for higher performance 
and lighter weight. To aid the aircraft industry in meeting 
these exacting demands, General Electric has consolidated 
its entire aircraft generator production in new modern 
facilities in Erie, Pennsylvania. The move to a motor and 
generator plant was in line with one of G.E.’s basic prin- 
ciples—better, more-advanced products can be made, faster 
delivery schedules kept, by grouping like products under 
one roof. Control components, too, are grouped with items of 
similar manufacture in new facilities at Waynesboro, Virginia, 


in order to provide the best design in the least time 


Both generators and controls from General Electric’s new 
facilities will meet the increasing demands for high per- 
formance and utmost reliability in tomorrow’s aircraft. At 
Erie new model shops speed prototype design. Two new 
altitude chambers subject generator performance to condi- 
tions up to 80,000 ft. Complete dynamometer facilities check 
machine efficiencies. At Waynesboro new drive stands, and 
80,000-ft altitude chamber, humidity chamber, analog 
computer and others aid in control design and production. 


Complete systems testing, under simulated flight condi- 
tions, will be provided by new facilities. The test facilities 
will assure that the most advanced ideas work together in 
the aircraft’s electric system 


Your aircraft designs can benefit from G.E.’s complete 
manufacturing and development facilities and 30-year ex- 
perience in aircraft electric systems. For a better look at 
G.E.’s new facilities write to General Electric Company, 
3001 East Lake Road, Erie, Pennsylvania and ask for 
GED-2858. Direct Current Motor and Generator Depart- 
ment, Erie, Pennsylvania. $161 


close as possible to assembly area for smooth flow, quick 


supply. Conveyor systems are used wherever possible. 


=z 
2 “8000008 
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THOROUGH EVALUATION TESTS are given each generator 
in this main production testing area. Units must pass a 


stringent series of quality-control tests before shipment. 





DEVELOPMENT FACILITIES include two altitude chambers 
at Erie, one at Waynesboro, to test components to 80,000 
ft. G.E.’s aim is to evaluate continually the problems which 
will be encountered in high-mach, high-altitude aircraft. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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ONE OF A SERIES depicting missiles — ‘Yesterday, Today and Tomorrow 


LVOTHPATA Omwv 


... in Greek means weapons systems; and, with the catapult, 
the Greeks developed one of the earliest weapons systems. Perfected 
slowly, it reached the height of its effectiveness during the Middle Ages. 
Today's weapons systems concepts are tremendously more complex 
than the ancient catapult. The swift advances of science enables only 
the highly integrated engineering teams to keep pace with the changes. 
Combined with a perceptive management policy, such a team in a 
relatively short time can achieve a goal that once took centuries. 


At Bell there is both progressive management and creative engineering 
teams. With that years-ahead look, Bell is concerned not only with 
today's problems but with tomorrow's successes. Backed by years of 
successful missile development and management, Bell is now engaged 
in new projects in advanced missile design. To the creative engineer 
desiring top assignments, this is an opportunity to work on a completely 
new weapons system. For qualified 
engineers with a B.S. or advanced 
degree, Bell is offering positions 
where a high level of professional 
achievement may be attained. D 
D 


WOR Ga CORPORATION 








We invite inquiries concerning your 
association with Bell Aircraft. j . 


: . bu 
Contact: Manager, Engineering Personnel 


P.O. Box 1 


Buffalo 5, N.Y. 


DEVELOPMENT ENGINEERS 


for Weapons System Engineering 


@ Development of detailed 
operational concepts and requirements 


for a missile.weapon system. 


@ Loop analysis and evaluation 
(aero, servo, seeker, warhead, fuse, 
rocket) to arrive at optimum system 
design. Experience on servo systems 


or guidance systems highly desired. 


DESIGN ENGINEERS 


@ Establish reliability criteria for 
weapon system elements; formulate, 
monitor and perform continuing 
analysis of a test program to yield all 


pecessary reliability data 


@ Hydraulic installations — design 
and layout installations. Experience 
with airctaft or missile hydraulic 


devices desired. 


@ Control and coordinate designs 
and changes to elements of 

missile support equipment system. 
Experience affording broad knowledge 
of electronic, hydraulic and 
mechanical elements in a complex 


system is highly desired. 


PROJECT ENGINEERS 


@ To assume responsibility for 
technical coordination on weapon 
system requirements between 
project group, manufacturing/ test 


activities and contractor. 


FLIGHT TEST ENGINEER 


@ Establishment and coordination 
of instrumentation requirements 
for weapon system test program. 
Determination and coordination 
of range safety requirements and 


test objectives 
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New Speed and Altitude Conditions 


Challenge Equipment Designers 


By George ha 


Christian 


The thrust of military aircraft into the upper stratosphere and into 
the hypersonic speed range calls for radical changes in aircraft equipment 
if planes are to operate in these difficult flight regimes. 

At the same time, as the airlines begin operating turbine-powered 
fleets at speeds approaching Mach 1, the commercial equipment picture also 


will change. 

Poday’s cockpits contain too many 
handk S 
human being to cope with in tomor- 
As one airframe industry 
ofhcial puts it: “Man is a pretty good 
differentiator but a poor integrator; vet 


, switches, dials and gages for a 


row’ s pl mies 


we require a pilot to be primarily an 
iitegrator. 

[he answer is a more thorough psy 
chological and physiological integration 
in the design of the pilot's “office,” 
with instruments concen- 
trated in the center. A fatigued pilot's 
attention to peripheral instruments 1s 
likely to drop. Pictorial presentation of 
important information on a large screen 
would bc 


iunportant 


ideal 
collision-warning  sys- 


An automatic 
tem will be necessary on high-speed ait 


craft to make up for human limitations 
At 20.000 ft 1O0-ft 
wingspread is visible as lwo 
900-mph. planes approaching head-on 
would cover this distance in about 7.5 
seconds. Since it takes about four sec 
onds from the time a pilot first recog 
nizes a plane on a collision course until 
his aircraft starts taking the evasive ac- 
tion he has initiated, the pilot has only 
3.5 seconds to spot the plane, identify 
the danger and _ initiate action 


AW Jan. 23, p. 48). 


a plane with a 
a point 


CVUSIVC 


Canopies and Controls 


Ihe cleaner acrodynamic lines re 
quired at high speeds and the difficulty 
of providing large transparent 
high-heat-resistant material may lead to 
the elimination of canopies. One plane 
now being built incorporates a periscope. 
Development work is underway to de 
termine how best to present the visual 


how large his 


ircas of 


image to the pilot and 
field of vision should be 

Wright Air Development Center en 
gineers suggest that the control stick 
interferes with the pilot’s ability to sec 
his instrumentation display. It also hin- 
ders ejection bail-outs. 

One answer is a control seat engi- 
neered by WADC’s Flight Control 
Laboratory. Similar to the seat designed 
for the Sncase Grognard (AW Jan. 
14, 1952, p. 33), the movable arm rests 
are used to control the aircraft. Raising 
and lowering the arms will roll the air- 
plane, pushing them forward or back- 
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will cause the ship to dive or 
lor lateral control, the seat arms 
between 


ward 
climb 
are articulated 
clbow and wrist, the forward part being 
movable and the after part fixed I his 
is said to provide solid support 


ibout midwat 


dacsigi 
tor the pilot s arms and shoulders when 
he is subjected to high G loads. 

\ prototype of the control seat is i] 
most completed and will be flight tested 
in a I-28 

\n alternative suggestion for getting 
the stick out of the center of the cock- 
pit is to provide a small control column 
at the pilot’s side, similar to the “for 
stick” during World 


ination used 


War Il 


Pressurization and Cooling 


When fighters start flying regularly 
t altitudes where is virtually no 
ir, it will no longer be practic ible to 
bleed air from the jet compressor in the 
large quantitics required for pressuriza- 
tion 

Perhaps the pilot will carry his own 


there 


pressurization supply—possibh 
Or the liquid 
oxvgen breathing svstem might double 
of pressurization. Cockpit 

recirculated through an 
canister to re- 


air ind 
compressed ur bottlk 
is i sources? 
ur would be 
air-purifying dessicant 


move water vapor and odors 

Compressor air would be needed for 
greatly reducing bleed re 
The air would pass through 


turbine exhaust 


cooling only, 
quirements 
in air-cvcl whose 
would go through a heat exchanger and 
then be dumped overboard. Handling 
exhaust this wav instead of pushing it 
into the cabin allows a greater pressurc 
drop across the turbine, raising turbine 
cfhciency and 
given cooling job 

WADC air conditioning experts be- 
lieve vapor-cvcle cooling systems will be 
used in verv-high-speed aircraft, mainly 
as auxiliary coolers, cabin 
heat and giving it up to a heat sink— 
water or fuel on its wav to the engines. 

Ejection seats are not the answer to 
getting the pilot safely down from a 
crippled supersonic plane. Deceleration 
and wind blast are too severe. Current 
thinking is that the answer 1s some sort 
of escape capsule. 

Even with a capsule, however, experts 


requiring less air for a 


absorbing 





Flight Research SynCameras 
give you complete, accurate, im- 


mediate fire control evaluation 
Here's how 
A battery of airborne 
SYNCAMERAS in the attack plane 
not only provides synchronized 
frames for stereoscopic plotting 
of rocket trajectory — burt also 
shows aircraft attitude and records 
attack radar and instrument panel 
data 
Flight Research SYNCAMERAS 
are the only airborne multi- 
synchronous cameras with auto 
matic matched-frame analysis 
@ Single frame rates to 10 frames 
per second 
Ciné frame rotes to 40 frames 
per second (or higher on spe- 
cial order) 
Fiducial 
lights 


morkers and coding 
Plus—frame-for-frame synchron- 
ization to accuracy of one and 
one-half milliseconds from com- 
era to comera 
These Flight Research 
SYNCAMERAS have eliminated 
hundreds of hours in data reduc- 
tion and analysis time in fire 
control evaluation, military flight 
testing, missile tracking and bomb 
spotting 


To find ovt 
more about 
Flight Research 
SYN CAMERAS, 
clip coupon be- 
low, attach to 
your letterhead 
ond mail it to: 


W FLIGHT RESEARCH 


SynComero 

Model IV-C 35 mm 
(16 mm model 

not illustrated) 


Box 1-F 2Byrd Field Richmond 3, Va. 
' West Coost Distributor: 
Traid Corp. * Sherman Oaks, Collif. 
—— eee 


Flight Research, Inc. 
Box 1-F, 2Byrd Field, Richmond 3, Va. 


Please send me more information on 
your SynCameras. 
Name 


Title 





Engineering 
Backed by Facilities 


Boeing B-52 











RS RELY ON 


Aircraft project engineers rely on CPT (Cleveland Pneumatic) for landing- 
gear design and engineering. As pioneer of the modern landing gear, CPI 
offers aircraft builders the greatest store of design knowledge and the most 
complete production facilities in the landing gear field. 


CPT is also a leader in the development and production of ball-screws, 
ground-support equipment, and aircraft structural -omponents. 

Tell us your requirements when they reach the project stage... we'll deliver 
at the production stage, on schedule. 


CLEVELAND PNEUMATIC 
TOOL CO. e¢« Dept. C-256 
Cleveland 5, Ohio 
For additional information write to 
any of these CPT Sales Offices: Seattle, 
Los Angeles, Fort Worth— Dallas, and 


Levittown, L. I. 





CLINE’S WIDE-FREQUENCY RANGE 
EXCITER VOLTAGE REGULATORS 


LOG MORE DEPENDABLE FLYING HOURS! 


Over 1,000 trouble-free hours have been logged 
by each of many Cline wide-frequency range 
Magnetic Amplifier Exciter Voltage Regulators on 
T-29's . .. the USAF ‘‘flying classroom," for 
around-the-clock training of student navigators. 


Cline's ability to handle complex electronic control 
problems has been proven beyond doubt by the 
excellent performance of these Exciter Voltage 


fpitele 


BUILDING 


Most Magnetic Amplifier Voltage Regulators 
now flying ore Cline built. 


Regulators and Cline's Magnetic Amplifier Speed- 
Positioning Devices. 


For industrial or government work, prime or sub- 
contract, call Cline Electric! 


PRECISION INTO TARGET ZERO 
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sav something will have to be done 
ibout excessive deceleration and spin 
ning. Possibly a small booster rocket 
will be needed to keep the capsule from 
lowing down too fast and special fins 
vill counteract the spin. 

The needs of hypersonic flight arc 
using designers to take a long hard 
look at landing gear and _ associated 
quipment. It is possible these equip 
ment items will all but disappear 

Wings already are too thin for stow 
ing complicated retractable landing 
gear. It is dificult to find room for the 
ecar in the crowded fuselage which 
must Carry mcreasing quantitics of avi 
mics, fuel, cooling svstems, etc \s 
planes fly deeper into the thermal r 
gion, the landing gear wheel wells 
would have to to be cooled to preserve 
uch components as shock strut and 
brake seals and tires. This would mean 
bigger cooling svstems and better scaled 
nd insulated wheel well doors 

Higher wing loadings mean _ faster 
iandings reating a requirement for 
tronger struts and wheels, tires that 


m withstand higher ground impact 
loads and spin-up speeds, and brakes to 
bsorb and dissipate increasing amounts 
f kinetic energy and heat. 

One answer mav be VIOL config 
rations which permit use of landing 
gear which is rudimentary compared 


vith conventional gear 


Electrical Control Link 


Ihe cable control svstem used to 
transmit forces from the pilot’s control 
olumn to hydraulic power servo valves 
1av be replaced by an clectrical link 

We are already at the upper limit of 
llowable friction loads on existing ca 
ble control systems, particularly in_ the 
pitch axis,” a Wright Air Development 
Center enginecr told Aviation WEEK 
io minimize friction on one fighter 
the cables were run through tubes in the 
fuel tanks, rather than through fairleads 
ind around pulleys. ‘This cost a few 
eallons of fuel. 

Replacing cable with clectrical wire 
vould pay off in better aircraft per 
formance resulting from tighter integra 
tion of the plane's flight control and 
stabilization system with a bonus in 
weight as well, savs WADC. Such a 
change would require equipment and 
systems that are 100% reliable. 

Improved sealing materials and tech 
niques, and new tempcrature-resistant 
materials are pushing hydraulic system 
operating temperatures over the 2751 
mark, the accepted upper limit until 
recently. ‘Temperatures of 400F may 
soon be common, and 700-SO0OF’ limits 
are believed not far off. One problem 
is the incompatibility between most of 
the new seals and the new fluids. 

Designers are now narrowing the 
clearance between static and moving 
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“A COOL CAT’ - 


ENGINE SHROUD AND TAIL PIPE assemblies by 


Lavelle help keep these Grumman Cats 
cool, when “full power jet heat’’ is on. 
Producing precision components to 
withstand tremendous stresses at high 
temperatures and jet speeds, demands the 
finest in fabrication. Experienced crafts- 
men, modern fabricating equipment and 
extensive welding facilities, enabled Lavelle 
to produce these stainless steel engine shroud 
and tail pipe assemblies to Grumman's ex- 
acting specifications in quantity . . . and de- 
liver them on time! 
This same capacity for efficient, quantity pro- 
duction of intricate parts and assemblies is ready 
to serve you... when you call on Lavelle for 
your fabricating needs. 





A new brochure describes Lavelle’s specialized fabri- 
cating services. Write for a copy without obligation. 


LAVELLE AIRCRAFT CORPORATION + NEWTOWN, B 





MINIATURIZATION 


AM PHENOL 


with INCREASED RELIABILITY! 





za IBBON CONNECTORS 


AMERICAN PHENOLIC 


AMPHENOL CANADA LIMITED 


CORPORATION 


chicago 50, illinois 


toronto 9, ontario 


illustrated actual size 


36 contacts 


4M PHENOL 
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parts in hydraulic units by going to 
lapped fits. Lapped fits require a_per- 
fectly clean system. Even “silting” (de- 
posits caused by deterioration of fluid, 
filters and seals) is a problem, because 
the leakage of the close-tolerance valves 
is too low to wash away the deposits. 

\ suggested solution is valves with 
just enough tolerance to allow sufh- 
cient leakage for washing out the silt 
with the escaping fluid drain overboard 

Metal O-rimgs, another answer to 
scaling under high heat, work well in 
static and not so well in dynamic appli 
cations according to hydraulic engineers 
\ combination using a metal O-ring 
nd a conventional O-ring could b« 
used as a rod seal. The metal ring would 
ibsorb most of the pressure, but allow 
1 small amount of leakage. The fluid at 
low pressure could be stopped by th« 
conventional plastic or rubber ring 

Coiled metal tubing is replacing flex 
ible rubber or plastic lines in verv hot 
pplications. Several coils between rigid 
nd movable ends will absorb the lim 
ited movement caused by operation 
ictuating cvlinders 

Swivel jomts between two sections of 
rigid metal tubing can also be substi 

for flexible lines with adequate 
it the swivel 
‘0,000 ft., pneumati om 
p obablyv will not be used Lh 
ir is too thin to com] 
lurthermore, the jet 
ill the air it can get, leavin 
super harge compressor’ s inlet 

II WeVCr, I pneumat source 

probably still be necessary, sin 
ire best accomplished pneumati 
Ihe power source may be high 
ure air bottles or compressed an 
we areas mav be designed into th 
irframe in locations such as wing Jons 
rons, engine supports, or landing gear 
truts. Use of air would probably be 
restricted to cmergenc' operation 
Svstem 


) bc com 


canopy or stores jettisoning 
scals and joints would have t 
pletely leak-free 

Another source of pneumatic power 
could be nitrogen or other gas in liquid 
form. This would require an imsulated 
high-strength container 

“Pscudo-pneumatics,” still another 
source of power, makes use cf the ex- 
panding gases produced by the firmg of 
explosive cartridges to operate certain 
pneumatic components, such as starters 


Commercial Transports 


One of the major trends in commer 
cial turbine transports is the insistence 
that the planes be as independent as 
possible of ground servicing facilities 

One carrier will accept the weight 
sacrifice inherent in an airborne auxil 
lary powcr unit to get a built-in source 
for all electrical and/or pneumatic-hy- 
draulic power needed when the plane's 








A NEW NWL 


HIGH 
TEMPERATURE 
ACTUATOR 


NOW hydraulic actuators 





operating in areas of... 


..- 800° F 


It is now possible for you to incorporate the advantages of 
hydraulics in high temperature areas on jet engines and airframes. NWL 
design developments in the seals and internal configuration of the new 
Lift Line High Temperature Actuators are making possible such units as 
the pictured synchronous afterburner actuator. 


SYNCHRONOUS ACTUATION...» 

. between two or more units is achieved through internal 
gearing ond screw orrangements, inter-connected by flex shofting. 
Inter-positional relationship is intained to th dths of an inch. 
Adjustable stops, fail-safe locking, lightness of weight and selective 
intermediate positioning ore features of this line. 





ACTUATOR SPECIFICATIONS . ° ADDITIONAL SPECIFICATIONS. .. 
Operating Pressure: 50 to 5,000 psi; . and assistance in applying NWL 
; : engineering and quontity precision- 
Sempesatane Ronge jemtbtont =i to production facilities and techniques to 
500° F., (extended rod) 800° F.+-, (oil) your high temperature problems, ore 
—65° to 400° F.; and Rated Loads: avail- available from local NWL sales-engineers 
able to your specifications. and engineering project teams. 


NATIONAL WATER LIFT COMPANY 


2220 PALMER AVE. KALAMAZOO, MICHIGAN 





SCIENCE AND ENGINEERING 


MISSILE SYSTEMS DIVISION 


AT LOCKHEED 


Dr. W.S. Wunch, research 
specialist in aerodynamics 
A.C. Ballaseyus, research 
engineer, and R. S. Swanson, 
areodynamics department 
manager, determine stability 
derivitives of a high speed 
missile from flight records 





TIE CREATIVE APPROACH 


The work of the Aerodynamics Department of Lockheed 
Missile Systems Division requires a creative approach to flight 
test planning and analysis. Consequently, research as well as 
development studies are carried on in flight determination of 
the performance, stability, control, flutter, aeroelastic, 

and aero-thermodynamic characteristics of missile airframes. 
Scientists and engineers are given full scope to explore new 
ideas, develop new experimental and evaluation techniques. 
Among projects of present interest are the development 

of high-performance free-flight models and other advanced 
simulation techniques and the accompanying determination of 


optimum flight plan and instrumentation system characteristics. 


The whole spectrum of flight test activities is covered : 


1 Application and improvement of experimental planning 
techniques, including use of probability and statistical 
theory to improve test result, accuracy, reliability, and use- 
fulness, and to decrease the expenditure of time and money 


7 


TO MISSILE SYSTEMS FLIGHT TEST ANALYSIS 


2 Determination of range and precision requirements of 
systems for optimizing results in obtaining aerodynamic, 
structural and thermal parameters. 

The development of mathematical and physical analogs for 
prediction and data for missile performance, control, 
flutter, aeroelastic and thermal studies. 

Those possessing a high order of ability applicable to this 

field of endeaver are invited to write : 


ae, 


ee 


SYSTEMS DIVISION 


MISSILE 
research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS, CALIFORNIA 








@ MANUFACTURING 


cngines are not operating 
be used for starting 
Ihe APU would start 


when the landing gear is 


It could also 


automatically 
lowered, and 
shut down when the gear is retracted. 

Built-in APUs could save the 
the cost of complex ground-servicing 
equipment which has a utilization of 
only 2-3 hours a dav. This would also 
reduce the clutter of ground equipment 
round the new aircraft and enable the 
planes to get in and out of the loading 
irea faster 

Operators say that ground units at 
the plane should be restricted to fuel 
ind oil trucks (if pit refueling is not 
ivailable), baggage carts, caterer’s truck 
ind passengers’ loading ramp (if not 
built into plane) 


urlines 


Hot Air Requirements 


Because gas turbine engines will pro 
vide great quantities of hot air, 
bustion heaters are not planned for the 
DC-8, 707 or Electra. All heating re 
quirements will be met with air bled 
from the turbine’s compressor section, 
by air heated in cabin superchargers, or 
clectrically. The Electra’s cabin heating 
svstem will consist of clectric “blankets” 
for the cabin side walls and certain areas 
of the floor, and electric heaters in the 
cabin air ventilation ducts. 

On the DC-S, hot air will blast the 
windshields clean, replacing wipers 

Che commercial turboprop transport 
has brought with it several engine-pro 
peller contro] innovations: 

@ Single pedestal control for all engine 

propeller regimes 

e Negative torque signal, a 
which automatically limits the 
of drag a propeller can develop in case 
of engine failure in flight. NUTS, by 
ontrolling the prop blade angle, limits 
the power the propeller can absorb from 
the airstream to a quantity that leaves 
the ship fully controllable 

e Beta range—a range of ground opera 
tion during which the prop blade angle 
is indexed to the throttle position 

Freon cooling appears to be the best 
way to cool transport cabins, with ait 
cvcle machines topping off when heavy 
cooling demands are imposed on the 


com 


control 
immount 


system. 

Automatic alternator  synchroniza- 
tion will keep all alternator frequencies 
within desired limits 

Integrated flight instrument systems 
probably will be found on the instru 
ment panels of the new planes. 

Flush antennas will be used for all 
communications requirements, with the 
possible exception of the high fre- 
quency antenna. 

Pre-loaded containers 
tried by at least one airline buying the 
new gas turbine cquipment. This will 
ave manpower and loading and unload- 
and cargo. 


cargo mav be 


ing time for baggage 
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VETERAN PERFORMERS . . Zrcferred 
where porgormance ts paramount... 


HAYDON CO. 


presented by A. W. 


6400, 11400, 24300 Series ... 
DC, 400 cycle. 

Clutch-driven lever action. Time de- 
lay settings from 2 seconds to 3 hours. 
Where necessary, switching provided 
from 15-100% of overall interval. 
Normal time settings within + 10% 
of rating at rated voltage. 

Short interval timings designed for 
$600 or 5800 governed DC motors. 
Accuracy adjusted for 60 or 400 
cycle synchronous motors, 5300 DC’s, 
and chronometrically governed DC 
motors. 

Repeating Accuracy specified + 3% 
of overall interval. 

Flexible design to meet all require- 
ments, including multiple switches. 
Filtering provided for DC motors to 
meet MIL-I-6181 specifications. 
Choice of Flange or Stud mounting. 
Aluminum hermetic enclosures evacu- 


ated, flushed, and filled with dry 


@ 6400, 11400, 24300 SERIES DIRECT CURRENT. AL- 


TERNATING CURRENT, 400 CYCLE. TIME DELAY 


SETTINGS FROM 2 SECONDS TO THREE HOURS 
© SWITCHING FROM 15-100% OF OVERALL IN- 
TERVAL CAN BE SUPPLIED © MEET MILITARY 
ENVIRONMENTAL SPECIFICATIONS © FILTERING 
TO MEET MIL-I-61818 OPTIONAL ON DC UNITS 
® WIRING DIAGRAM ON CASE 





Nitrogen. Glass seal headers or AN 


—" 


LENGTH 


400 Stes 


60,60 CYCLE 4.¢ 


6400 SERIES 


wax. [STANDARD O.€ 








connectors. All military environ- 
mental specifications met. 


sw 





+ 
zon 5 





S o/ 5 o/m 


TCHES 


6400 SERIES | 24300 SERS 
GOVERNED 0.C.) 400 CYCLE ac 
4 7/32 3 a/e 

















Standard unit withstands vibration of 
5-55 CPS at 10g maximum accelera- 
tion. 


-— 1.675 — ALLOW 3/6 DIA 
> * PANEL FOR TUBULATION 


aa 


j 


(3) 6-32 sTuoSs 


REPEAT CYCLE TIMERS 


© 3600, 13600, 24400 SERIES DIRECT CURRENT 
ALTERNATING CURRENT, 400 CYCLE @ WIDE 
TIMES AVAILABLE @ 


ENVIRONMENTAL SPECIFICATIONS © FILTER- 
ING TO MEET MIL-I.6181B OPTIONAL ON DC 
UNITS @ WIRING DIAGRAM ON CASE 
LENGTH | 3600 SERIES 13600 SERES| 244 2] senes] 3600 SERIES | 
‘ ISTANDARD OC |GOVERNED OC 400 CYCLE 4C | 5060 CYCLE AC 
t 2 3 2 | 
es 
Le “se | 3 Oe | 5 38 j 


iswitch | 2 27/5 3 7/2 _ 
2switcn| 3 3/6 


sswircw | 3 '/2 


~ = 


HOLE iN 


L 
3600, 13600, 24400 Series .. . AC, DC, 400 
cycle. 
Motor-driving cam shaft principle actuates 
switches in accurately repeating sequence. 
Motor output speeds: 10 RPM—¥1 revol. 
per 2 hrs. in 5300 and 5600 series. 

1 revol. per 40 minutes for 5800 series. 

1 revol. per day for 60 cycle type. 
Cutting and setting of cams tailored to your 
specifications. 

Accommodates up to 10 switches. 

DC Motors protected against reversed polar- 
ity. Filtering provided to meet MIL-I-6181 
specification. 

Choice of Flange or Stud mounting. Alumi- 
num hermetic enclosures evacuated, flushed, 
and filled with dry Nitrogen. Glass seal 
headers or AN connectors for external con- 
nections. Meet military environmental spe- 
cifications. 

Standard unit withstands vibration of 5-55 
CPS at 10g maximum acceleration. 


SHOW BOOTH 570 & 572 


WHEN TIMING POSES A PROBLEM CONSULT. ... 


(General 
Catalog 
Sent on 
Request) 


JA 


“A.W: 
Wie 


222 NOR 
Design and M 


WAYDON Gompany 


TH ELM STREET, WATERBURY 20, CONNECTICUT 


ionufacture of Electro-Mechanical Timing Devices 


211 











A. Gives altitude fully corrected 
with realistic overall errors 
under 50 feet at sea level 

and 100 feet at 40,000 feet. 
Needs no standby unit. 





350 

B. Maximum and minimum safe speeds 250 KNOTS 
shown on the familiar 
“indicated airspeed” dial, and 


maximum L/D for cruise controls. 





C. Corrected Mach Number is 
indicated on the Machmeter Dial. 









TRUE 
D. True airspeed is indicated AIRSPEED 
on a miniature digital counter. 


No computing needed. 


read directly on a dial 
corrected for speed. 
Facilitates jet stream flying. 





E. True outside air temperature, 













_ 











CAREER OPPORTUNITIES 


We have openings for mechanical and 
electromechanical engineers and senior 
technicians. Write us if interested 





osx ‘the greatest advance in flight instrumentation 
since the first air transport took to the air lanes 


ste 


- igs 


STRUMENT SYSTEM FOR 
POWERED TRANSPORTS 


1. VASTLY INCREASED ACCURACY 


2. IMPROVED READABILITY 


3. PRESENTS CORRECTED DATA — NO COMPUTING NEEDED 


4. WITH TESTED DEPENDABILITY 


The higher operating ceilings and high performance of 
the new Turbine Powered Transports pose new prob- 
lems for pilots and Airways Traffic Control. 

flight 
improved flight aids are required. The 


To simplify the pilots task and achieve better 
level control, 
Kollsman answer to this problem is the Integrated 
Modular Flight Instrument System. 


Altitude Data — With Tested Dependability This system provides 
improved accuracy cf altitude information. To accomplish 
this and still retain the high dependability of the present day 
Kollsman Altimeters, a mechanically operated Drum type 
Altimeter is used as the basic instrument. The mechanism 
error is removed electromechanically using a special adjust- 
able correcting cam. Then the installation error is corrected 
with a fixed cam as a function of Mach Number and, if re- 
quired, of Angle of Attack for pilots, co-pilots, and alternate 
static systems. Total altitude error through this means can 
be held below 50 feet at sea level and 100 feet at 40,000 feet. 


Ram Air Temperature 


Maximum and Minimum Safe Speeds Shown At All Times The system 
further simplifies the pilot’s task by providing maximum 
airspeed information throughout the entire operating range 
of the aircraft, maximum L/D for cruise control, and mini- 
mum speed for safe low-speed landings through proportional 
Angle of Attack approach indication, logically displayed on 
the familiar IAS instrument. 


Corrected Mach Number The system provides for corrected 
Mach Number on the separate Machmeter dial. 


True Airspeed Indicated True airspeed is provided for the pilot 
or navigator on a miniature digital type instrument, pro- 
vided with a synchro transmitter for additional remote 
indicators. This simplifies the problem of navigation by 
eliminating the need for computing true airspeed. 


True Outside Air Temperature Read Directly The system provides 
true outside air temperature accurately corrected for speed, 
and incorporating a synchro transmitter for additional 
remote indicators. This information makes Jet Stream fly- 
ing more easily accomplished by providing a simple means 
of detection of the sought after currents 


For efficient jet engine performance 


accurate Ram Air Temperature is provided on a separate 


indicator. 


WRITE TODAY FOR FULL TECHNICAL INFORMATION 


kollsman INSTRUMENT CORPORATION 





80-08 45th AVE., ELMHURST, NEW YORK « GLENDALE, a « SUBSIDIARY OF Standard COIL PRODUCTS CO. INC. 


KOLLSMAN PRODUCES: Flight Instruments ¢ Precision Computers and Components e¢ Engine Instruments ¢ Optical Systems and Components 
Navigation Instruments © Precision Flight Controls « Motors and Synchros « Precision Test Instruments for Aviation and industrial Laboratories 
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Aero Design & Engineering Co. Bethany, Okla 55,000 659 7,500,000 7,000 000+ 


Aerojet-Generai Corp. Azusa, Cal 674,278 309 §69_000.000 
Solid-rocket plant Sacramento, Cal 351,930 050 
Liquid-rocket plant Sacramento, Cal 150, 296 2.449 


Beech Aircraft Corp.' Wichita, Kan . 745,000 5,933 77,075,541 | 3,586 76, 200,000 


Bell Aircraft Corp. Buffalo 5, N. Y 047 070 2,607 137,104,750 3,161,772 | 236,154,633 
Ft. Worth, Tex 642,930 3,000 


Bendix Aviation Corp.' Detroit, Mich 332,000 252 567.249.9283 25. 888.598 480,000,000 $10,000,000 


Boeing Airplane Co. Seattle, Wash 858,512 500 Not available 
Wichita, Kan 5,014,516 | 26.700 


Cessna Aircraft Co. Wichita, Kan 055, 946 5,069 55,978,433 3,161,837 46,901,989 370,854 9468 , 270 44.200 137 , 456 


Curtiss-Wright Corp. Wood-Ridge, N. J 


Douglas Aircraft Co. Santa Monica, Calif ? 000 « 28. 2500004 2. 138,000,000 
E] Segundo, Calif 
Long Beach, Calif 


Tulsa, Okla 


2 2000000 1.500 000 4 


Fairchild Engine & Airplane Hagerstown, Md 7 287 155.100.0004 4.000,0004 185,000,000 4 
Corp. 


Engine Division Deer Park, N. Y 
Missiles Division Wyandanch, N. Y. 
Stratos Division Bay Shore, N. Y 
Electrotechnics Division Costa Mesa, Calif 
Speed Contro! Division 


Firestone Tire & Rubber Co., Los Angeles, Calif Reported in corporate statement 
Guided Missile Division 


General Dynamics Corp.. San Diego 12, Calif 206 0090+ 4004 2. 800.0004 1,.200.0004) 125.00043 800 00001 500.0004 40,000 
Convair Division San Diego, Calif 461,644 | 23,932 
Pomona, Calif 344,231 .096 | Reported in corporate statement 
Ft. Worth, Tex 344.334 | 20.830 
Daingerfield, Tex 145, 800 305 
General Electric Co., Evendale, Ohio Reported in corporate statement 
Aircraft Gas Turbine Division 


General Motors Corp., Indianapolis 6, Ind 3, 260, 252 O83 | Reported in corporate statement 75.000 000 « 1.000000 


Allison Division 


Goodyear Aircraft Corp. Akron, Ohio 500 000 000 | Reporte 
Litchfield Park, Ariz 900 000 2 000 


Grumman Aircraft Engineering Bethpage, N. ) 3,018, 884 100 | Not available 
Corp. Peconic River, N. Y 535, 607 , 266 


Hiller Helicopters Palo Alto, Calif 160 000 800 | Not available 
Hughes Aircraft Co. Culver City, Calif 2,792,000 75 |200.000.000 350 000, 000 
Kaman Aircraft Corp. Bloomfield, Conn 200 ,000 952 | Not available 


Lockheed Aircraft Corp.’ Burbank, Calif 115, 300 131 |312.166.000 13.371,0004 802,228 000 

Marietta, Ga. 285 200 _456 |167.581.000 320, 126,000 
Missile Systems Division Van Nuys, Calif 371,000 | 2.764 | 16.090.000 31,432,000 
Lockheed Aircraft Service Burbank, Calif 550.000 893 | 25 573.000 27 341.000 


Lockheed Air Terminal Burbank, Calif 788. 300 108 2 779.000 


Lycoming Division, Aveo Williamsport, Pa 029 206 a7 eportes orate statement 
Manufacturing Corp. 


Glenn L. Martin Co. Baltimore 3, Md 334,202 | 20.900 1194.805.592 9,193,900 500.000 


McDonnell Aircraft Corp.* St. Louis, Mo. 663 835 435 1154588 555.795 100,000,000 
North American Aviation, Inc.'| Los Angeles, Calif 753 000 } § 476 2.340 176* 1,156,000,0004 @89_ &N0 
Columbus, Ohio 
Fresno, Calif 
Atomics International Canoga Park, Calif. 
Autonetics Division Downey, Calif 
Rocketdyne Division Canoga Park, Calif 
Northrop Aircraft, Inc. Hawthorne, Calif 2,890,076 3,125 |283, 462,522 738.764 285,960. 863 11,142,000 1,300,000 40.500 5.716.000 1,459,000 
Anaheim, Calif 350 000 455 685 000 462.000 100,000 | 


Piasecki Helicopter Corp. Morton, Pa. 725,000 5.930 N. A A 125 000 000 


Piper Airc raft Corp. Lock Haven, Pa. 286 000 603 | 16,812,904 826 10 000 000 463 000 447,000 = 71,000 
Republic Aviation Corp.’ Farmingdale, N. Y. 2,813,000 000 |225.961.164 12,312,873 | 600,000,000 6,000 000 424.000) 


Ryan Aeronautical Co. San Diego 12, Calif 550.000 600 | 41,500,000 550.000 50,000,000 600,000 


Stroukoff Aircraft Corp. W. Trenton, N. J 200 000 525 3.500.000 LA 9.000 000 
Temco Aircraft Corp. Dallas, Tex 916,471 7,196 78,200,000 3,100,000 06 000 000 


United Aircraft Corp.” E. Hartford, Conn 520,000 151 932,083 4 22.732. 949° 1,275,000,000 + ' Financial data reported for Fiscal Year ending 9 30 55 
Pratt & Whitney E. Hartford, Conn },.000,000 | 34,000 First nine months of 1955 
Aircraft Division ' Estimated or approximate 
Hamilton Standard Div. Windsor Locks, Conn 000 000 7,500 ‘ Total for all divisions 
Sikorsky Aircraft Div. Bridgeport, Conn 500 000 400 Financia! data reported for Fisca! Year ending 6 30 55 
* For period from 1956 to 1959 
Chance Vought Aircraft, Inc.* Dallas, Tex 2. 450,000 2,000 | 93,762,657 2,794,009 162,000,000 New facility in Denver 





Westinghouse Electric Corp. Pittsburgh, Pa ee aa Source: Industry reports to AVIATION WEEK 
Air Arm Division Baltimore, Md. 312,000 
Aviation Gas Turbine Div. Kansas City, Mo 2,500,000 
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Air-to-air 


Air-to-surface 


Anti-missile 


Surface-to-air 


Target 


Research 


ADC 
Aero 

All 
ArmyOrd 
BuAer 
BuOrd 
Con 

Fair 

Gc 

Herc 





GAR-98 
XAAM-N-7 
XAAM-N-2 
XAAM-N 
XAAM-N-4 


Air-to-underwater 


Surface-to-Surface 


IRBM 


IRBM 


Abbreviations 


Aerophysics Development Corp. 
Aerojet-General Corp. 

Allison Division 

Army Ordnance 

Navy Bureau of Aeronautics 
Navy Bureau of Ordnance 
Continental Motors Corp 
Fairchild Engine Division 
Grand Central Aircraft 
Hercules Powder Co. 


Overall length, less booster, ft. 


Physical Data 


Overall span of fins or wings, ft. 


NAA Ipr 


| Thiokol spr 


Takeoff weight, less booster, Ib. 


Aero. spr 
Aero. spr 


Aero. spr 


Ipr 


1 Met 

1 Con. J69-T-19 

1 Fair. J44-R-20 tj 
1 Con. J69-T-19 tj 
1 McC. O0-100-1 


Lye. 80-360-M 


1 Aero. Ipr 
1 Aero. ipr. 


Intercontinental ballistic missile 
Intermediate range ballistic missile 


Maximum range, mi. 


Manufacturer, type and 
| Maximum speed, Mach number 


Van Zelm AT 

A-1 catapult 

1 Aero. X102F 2 spr.'0.9 
M3 spr 


1 spr 


1 Aero, spr 


1 Aero. spr 
1 Aero. spr 


P&W— Pratt & Whitney Aircraft Div 
rj — Ramjet 


Johns Hopkins Univ. Applied Physics Lab RMI-- Reaction Motors, in 


Jet Propulsion Lab. CalTech 
Liquid-propellant rocket 
Lycoming div. of Avco 
Marquardt Aircraft Co 
McCulloch Motors 

North American Aviation, Inc. 
Naval Research Lab 


R-R— Rolls-Royce, Ltd 
SigCor— Signal Corps 
spr— Solid-propellant rocket 
tj— Turbojet 
United States Air Force 
Wr— Wright Aeronautical Division 





AVIATION WEEK, March 12, 1956 











U.S. Military Aircraft 








Beech Aircraft Corp 
Wichita 1, Kan 


Boeing Airplane Co 


ash 


Cessna Aircraft Co 


Wichita, Kan 


Convair Division, GDC 


San Diego, Ca 


Douglas Aircraft Co., Inc 


Santa miwvca 


Fairchild Aircraft Div 
Hagerstown, Md 

Grumman Aircraft Engg. Corp 
Bet. we, Ll \ 


Lockheed Aircraft Corp 


B 


Glenn L. Martin Co 
Baltimore 3, Md 


McDonnell Aircraft Corp 


St. Lowis 


North American Aviation, Inc 
Los Angeles, Calif 


Northrop Aircraft, Inc 
Hawthorn | 


Republic Aviation Corp 
Farmingdale, L. 1., N 


Stroukoff Aircraft Corp 
West Trenton, N. J 

Chance Vought Aircraft, Inc 
Dalles, Tez 





BASIC AIRCRAFT DATA 


Military Designatien 


Military name 


Primary mission 
Number in crew 


rans 6 
rainer 2 
<i. bomb 3 
avy bomb f 











port 4 


= 
= 
S 
> 
° 
45’ 3° 
32’ 10 
185 
5’ 4° 
4" 
5 4° 
145’ 9° 
105’ 4” 
742 
50) 
09 
24’ 6° 
an) 
9? 
2 
49 
64 
” 
37° 8” 
35° 4° 
“7 
20’ \* 
33" 6” 
33° 6” 


DIMENSIONS 


Gross wing area, sq. ft. 


277 4,015 

178 2.17 

768 78, 884 

817 9 000 

S17 29.000 

an 29 248 
9 600 

1 684 

7s 42 08 

7% 42° 797 

4 ) 5 

4 

447 39 

223 70.812 
4 On 

238 40) 

4 

4 

4 

yn 47 4 

40" 4 

00 

223 4 Of 


WEIGHTS 


Normal gross wt., ib. 


Oo 
CLD 


“x 


On 
ux 


iW 


Maximum gross wt., Ib. 


POWERP' 


Number, manufacturer, 


model and max. rating 
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POWERPLANT PERFORMANCE ARMAMENT CHRONOLOGY 
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} 
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4. 2 2 2 B = 
= s € on 3 = 
3% E E 3 g 3 g = = = 
EE x s = Es Zz z z 
5 5 s = s = ss 
z z = Ss a z va e 
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U.S. Gas Turbine Engines 




















Max. envelope length, in. 





18 $ ower | XH-4 
4) 240 Flow C » X 1B and Kamar 
/ 245 pters 
“1 ; a, Bee a 
Po 4 bee 
I XH a XI 
» XH 
8 ( rsky XH 
18 af we) 
Xx 
7 14 
ye 
y4 ba 4 
| 
> 35 i } Powers | } { RB 
>. 35 28 | Powers NAA sa 
18 Powers NAA F-86H 
10 Power 4 . 
XB 8 
Nuclear pow 
H T/W ra 
: 
4.35 ‘ I V Reg 
1 35 52 8 I kheed A 
4.35 In Martin TM lata 
s McD { e 
is In D as I 
25 10 In Lock H 
5 I w 
5 
) rcial J5 
( ercial J7 





Dry weight, less tailpipe, Ib. 


Remarks 





ss 
| E -. 4 4 é 
| | n 2 
E 2 | § @ ; 
Py tbalal 
| 
5 3 |g ; — Be | x i 
2 s | < 
= ra) |e | 2} 2) 2} = 
Avco Manufacturing Corp XT53-I ACS 2 I 8 
Lycoming Division 
Stratford. Conr 
Boeing Airplane Co. T50 2 2 
Seattle, Wash 5) 1B CFI 2 
Continental Aviation and J69-T I 
Engineering Corporation J6§0-T FJ Tl 
Detroit, Mich T5l1-T CFP 2 a0 
T51-T CFP 2 
51-1 CFI 2 ” 
215 2 2 5 
420 2 2 7 
Curtiss-Wright Corp. J65-W-1, 2 5 | AFJ 2 200 
W right Aeronautical Division J65-W-4 AFJ 2 . 
Wood-Ridge, N. J r49 AFI 
167 AFJ ww 
Fairchild Engine and Airplane Corp J44-R-20 4 uM a 
Fairchild Engine Division FT-1011 vn 
Deer Park. L.1.. N. ¥ 
General Electric Co J47-GE-25 AT 
Aircraft Gas Turbine Division J47-GI A} 8 5 
Erendale, O J73-GI A} 1000 
| 17% 4 PALL! 
| 
| T58 Tt 
X84 
| Nuclea 
| 
General Motors Corp J33-A-18 CFJ 1 1 14 4, 60K i 
Allison Division J33-A-35 CFJ 1 l 14 00 ‘ 
ndianapolis, Ind J33-A-37 CFJ 1 14 4,600 { 
| J71-A-2 AFJ f 3 ),000 
J71-A-11 AFJ 6 } 000 
| 
T'56-A-1 AFP 14 4 6 750 € > 54 
501-D1 AFT 4 4 750 » 54 
501-D15 AFP 4,050 
| 550 AT P 5 500) 
| 
United Aircraft Corp. J48 CFJ l 7,200 
Pratt & Whitney Aircraft Division J57 AFJ 0,000 
Hartford. Conn 175 AFJ 5,000 
P34 AFP 8 5,700 es 
T57 5 000 es 
PT2G AFP 6,000 es rf 
| JT { AFJ ED 
JT4A AFJ "rT 
Nuclea 
| 
Westinghouse Electric Corp VI} AFJ 1 2 | 3,250 It 7) 
Aviation Gas Turbine Division ' AFJ 4.000 Ib 
k ( ul XJ5 16 6,500 Ik 
XJ8 





Abbreviation 


ACJ 
ACS 
AFJ 
AFP 


Axial-centrifugal turbojet 
Axial-centrifugal shaft turbine 
Axial-flow turbojet 

Axial-flow turbojet 


CF J —Centrifugal-flow turbojet 
eshp—Equiv. shaft horsepower 
Ib. t.—Pounds thrust 
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TACTICAL BOMBERS 


FIGHTERS 


STRATEGIC BOMBERS 


FIRST-LINE AIRCRAFT 


11-38 Bison 
Tu-? Bear 


Badger 

Beagle 

Bosun 
La-14 Flas hlig 


Yak-” Farmer 
MiG-17 


Fresco 


MiG-15 Fagot 


Frank 


Yak-9P 





HELICOPTERS 


Mi-2 
LAR-3 
Mi-4 





TRANSPORTS 


An-2 


I]-12 


I-14 





SUPPORT AIRCRAFT 


BOMBERS 


I-10 Beast 


Bute her 


| 11-26 


| Tu-4 Bull 
Tu-? Barge 


| 
Tu-2 Bat 





FIGHTERS 


La-7 Fin 
La-9 Fritz 
La-11 Fang 


La-” Fantail 
| MiG-2 Fargo 


Feather 
Flora 


Yak-17 
Yak-23 
Yak-3 





TRANSPORTS 


Li-2 
Tu-70 
Pe-& 
She he-2 
Yak-16 
I}-20 





TRAINERS 


U-I1-28 Mascot 
U-MiG-15 Midget 
Pe-2 Buck 


Yak-11 Moose 
U-Yak-17 | Magnet 
Yak-18 Max 
UT-2 Mink 
Yak-12 Creek 





MISCELLANEOUS 


| Ka-10 
| Po-2 Mule 
GST Mop 


 bO BO to to 


MDR-6 


Mug 


15.000 Th.t 
1,500 by 
15.000 Ih.t 


5.100 Tht 


5.0) Tht 


10,000 Tht 


ASh21 @ 640 hy 


ASh62IRK ¢ 
ASHA2IR ¢ 


AShEG21RK ¢ 


1.000) hy 


AShS2FNV @ 1,850 hy 


ASh&2I & 


axial @ 5 


ASh 82 FN 
ooo tp ( 


ASHS2FNV ( 


ASHR2FNV ¢ 
ASHR2FNYV ¢ 


{M42 @ 2 


2,600 hp 


000 bp 
wi) tht 


V @ 1,850 hp 


4.500) bp. 


L850 hy 


1,850 hp 
1,850 hp 


ASh&2FN\ 1.850 by 


RD4ASF ¢ 


5.500) Ib.t 


M004 @ 2,200 Ib.t 


M004 
RD5OW ¢ 
VK1O5PI 


M42R « 
Ash 82 FN 
MS2Ill ¢ 
MIID ¢ 
ASh21 ¢ 
RD45F & 
RD45F ¢ 
VK2 @ 5 
VKIOSR ¢ 


ASh2!1 @ 


> Wu) tht 


5,500) Ib.t 


@ 1,210 by 


1,000 by 


V @ 1,850 hp. 
1,700 hp 
145 hp 


750 hp 


5.000 tbt 


5(mw) ib.t | 


O50 Ib.t 


1,100 Tb.t 


7h) hp 


M004 @ 2,200 tht 


MIIRF1 ¢ 
MIIG € 


160 hyp 
110 hp 


M11 @ 145 hp 


Pobieda ( 
Mil@ 11 
M62R @ 


M62R @ 


BO hy 
0 bp 6 


1,000 hp 190 


15,000 


16.000 
15,000 


5.000) 
51.0 
20 000 


16,400 
2,075 


13,200 


2x 12. 


> Mere 


2x2 
None 
None 
None 


None 
None 


Folding, wood-fabric blades 
Used at Nort 


Uses two LAR 


Pole stations 


rotor syster 


Holds FAI altitude record 
Used by Polish Cgeech & 
3.000) built 


USSR 
airlines 


I]-12 development /replacement 


Production predecessor of TL-28 


ypy of Boeing B-29 
quantities; Was 


Russia 
Pre-productiot 

turboprop testbed for Bear 
Polish and Red ( 


hinese service 


Second-line Red Chinese fighter 


Russian trainer, Chinese fighter 


Last Russian piston-eng. fighter 
Type 21; was called LA-17 
First Red twin-jet; now trainer 


Yak-15 development 
Polish, Bulgarian service 


Satellite use 


Russian-built Douglas C-47 
Development of Tu-4 (Boeing B-29) 
Was bomber; now special duties 
Was Aeroflot feeder; now Polish 

In service with Aeroflot 

11-28 “yet transport” conversion 


11-28 development; satellite use 
Satellite use 


Satellite use 


Holds FAI closed-circuit records 
Conversion tramer 

Holds FAI speed records 
Satellite use; basic trainer 

Air ambulance ‘communications 
Ultra-lig ht co-axial ‘copter 
Satellite use; freighter /agr 
Russian-built Consol. PBY 
Flying boat 


Loo hp. 160 





An 
ASh 
G 


Abbreviations 
AM 


A. A. Mikulin 
0. K. Antonov 
A. D. Shvetsov 


Mikhail Gurevich 


Mil Mikhail Mil 

Pe Viadimir Petlyakov 

Po Nikolai Poliakarpov 
Shehe S. 0. Shcherbakov 

Tu Andrei Tupolev 


Other NATO code names given to Russian types 
include: Fred, Box and Bank (Bell P-63A, Douglas 
A-20 and North American B-25 respectively, sent to 
USSR during WW 2): Bob (1i-4), Bark (1!-2); Clam 
H-18 four-engine transport); Crib (Yak-6); Crow 
Yak-14); Yak-7); Mote (MBR-2); Madge 


(seaplane similar to Martin Mariner); and the un- 


" i in 
oe ro UT Uchebnii Trenirovochnii (trainer) 
disclosed Mole, Mare and Mist. 


Lavochkin 
M_ Motor (Old designation) VK—V. Klimov 
Mi Artem Mikoyan Yak Aleksandr Yakoviev 


' Rotor diameter 
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UNPRECEDENTED BENEFITS FOR ALL 
YOUR ACTUATOR APPLICATIONS WITH 
THE SAGINAW BALL/BEARING SCREW 


SPACE/WEIGHT SAVINGS 


EXCLUSIVE FAIL-SAFE PERMIT MORE PAYLOAD 


MULTIPLE CIRCUITS 


either 
Acme screw or hydraulic 


Compared to 
actuators, Saginaw bob 
Screws save significant 
weight and space by 
permitting the use of 
smaller motors and gear 
boxes: eliminating 
pumps, piping, et 


DEPENDABLE OPERATION 
DESPITE LACK OF LUBE 


Because the Saginaw 
bb Serew i« inherently 
eo friction-free 
ing at oO to efh- 

vy). it will function 

ponly a «mall loss of 
efficiency even if lubrica- 
t fails not origi 


wided 


(operat- 





FAR LESS DRAIN ON 
ELECTRICAL SYSTEM 


By requiring only 
ys much torque a 
pera os os ventional Acm 
nm for the sam 
lineal ot 


bib Sere 


POSITIVE POSITIONING 
AND SYNCHRONIZATION 


e other ty pes 





RELIABLE PERFORMANCE 
AT EXTREME TEMPERATURES 


both extremely low ane 


\ 
} ‘ rib 
operate dependa 
| 


high temperatures 


#762 «ranging from 75° I 
175 und up to 
+900° F with special 


consideration 


GREATLY DECREASED 
COMBAT VULNERABILITY 


a By elin 


vulnerable 


nan 
dirt sensitivity. 





lf one circuit should 
fail, the rest will 
function without inter- 
sharing the 
them. 


UNITS HAVE BEEN PRODUCED 
, FROM 1% IN. TO 39% FT. 

ruption, 
load between SEND Top 


FREE EN 


AY FOR YOUR 
NEERING DATA BOOK 


for see our section in Sweet's Product Design File). 


(Bau 
7 (Beating 





Saginow Steering Gear Div., 
General Motors Corp 
Dept. 68, Saginaw, Michigan 


Please send your Engineering Dato Book tor 





Nome—Title 


Firm 





Address. 





City. Zone. Stote 





CrYeALy 





U.S. Commercial Transports 


© SPECIFICATIONS 





Boving Airplane Co 


Convair Division tt 
General Dynamics 140 
Corp 


Douglas Aircraft 
Co., Inc 


Lockheed Aircraft 
Corp 


Aircraft General Data 


Best cruise speed, mph. 
Landing speed. flaps and 


Number. designation of 
Maximum speed, mph 
landing gear down, mph. 





| 


Engine-out en route climb. 


fom. 


CAA field length (landing . ft. 
Maximum stil!-air range. mi, 


CAA field length (takeoff), ft. 


Weights Cimensions 


Maximum gross weight Ib, 


Maximum landing weight. | 
Wingspan, ft 

Overall length, ft 
| Maximum height, ft 





Abbreviations 
P&W — Pratt & Whitney Aircraft 
Wr Wright Aeronautical Division 
All Allison Division, GMC 





Pounds of thrust 
Horsepower 


Footnotes 


Figure is sea level rate of climb 
Includes two cabin attendants 


For power Ratings 


see other engine ification table 








Lighter-Than-Air Craft 





Goodyear Aircraft Corporation 





Abbreviations: 
AEW Airborne Early Warning 
ASW Anti-Submarine Warfare 





P&W Pratt & Whitney Aircraft 
Wr — Wright Aeronautical Division 
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In the market for 


ALUMINUM 
EXTRUSIONS ? 


Bridgeport offers precision and finish in large and small 
shapes...standard or tailor-made...in every extrudable alloy. 


Whatever your specifications, what- 
ever the alloy, Bridgeport will extrude 
the shape that meets your exact needs. 


And, just as important, Bridgeport 
means prompt delivery, regardless of 
the size of your order. 


Bridgeport has the capacity of a large 
producer, the flexibility of a small one. 
You enjoy the benefits of both when 
you specify Bridgeport extrusions. 

For your airframe structural mem- 


bers, consider the economy and un- 
limited design possibilities of alumi- 


For the v 


num extrusions. Then contact the 
nearest Bridgeport Sales Office and let 
Bridgeport be your dependable source 
for all extrusion requirements. 


Take advantage ef Bridgepert’s aluminum 
extrusions within these general limits: 


length— 
Mox.—Heat-Treatable Alloys — 40 ft. 


Weight per ft.— 
Max.—50 Ibs. 
Min.—.250 Ibs. 
Mox. circumscribing circle — 16 in. in dia. 


oy noweak im, 


BRIDGEPORT, ALUMINUM 


EXTRUSIONS AND FORGINGS 
Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut 
Offices in Principal Cities 








Bell Aircraft Corp. 


Bensen Aircraft Corp. 


Brantly Helicopter Corp 
Cessna Aircraft Co 


Convertawings. Inc 


Doman Helicopters, Inc 
Fiettner Aircraft Corp 
Glenview Metal Products Co. 
E. Gluhareff Helicopters 
Gyrodyne Co. of Amer., Inc 


Hiller Helicopters 


Jacobs Aircraft Engine Co. 


Kaman Aircraft Corp 


Kellett Aircraft Corp. 


McDonnell Aircraft Corp 


1 


Nagler Helicopter Co., Inc. 


161 


PD-1s 
PD-1s 


Piasecki Helicopter Corp. 


Rotor Craft Corp 


Sikorsky Aircraft Div. 


Transcendental Aircraft Corp. 


504 
435 
504 
502 


510 


XH-13F 
H-13G 
H-13H 


HUL-1 
HSL-1 


XV-3 


ov 2 0 
0” 2 0" 
“ov wo 
oO" 27 or" 


ov" 2 Oo 


o 40" 
v4 0" 


HTK-1 41 


4) 


$x" 0" 38 0" 


1.000 47 


HOK-1 


wu 
wu 
0° 5 


11° 


5OO 35 
, 500 35 


300) 


a” x6 4° Hoo 
0” S06 4" ) (00 
2 0° 134 0": 


0” 62’ 7° 


H-18A 


H-19B 
0” 82’ 10° 
0” 65° 10° 
0” 41° 7° 


HR2s-1 | 2 72 
HSs-1 5h 
XH-39 800 35 


> 
» 
, 
> 
> 


11 


$ 
13 
30 


150 
10 
0 
iD) 


550) 


im 
on 


00) 


5) 
300 
O00 


KO) 1 Con. Artouste | 200: 95 3.1 10,100 
1AM 6V4-200- 32 
| Lye. VO-435 
1AM 6V4-200-('32 
1 Lye. VO-435 

1 P&aW R2S8005 


200 49 SI] s 600 


20095 1 15.700 
200 102 SI 9.000 
20) 108 SI 15.900 
wwi32 Sl 


10 2500 


| PAW ROSS 


1 Lye. XT-S 
1 BPI H-5 
None 

None 

None 

1 BPI H-5 


1 Lye. S40A1A 


PS0-470 


Cor 


SO5SO-ATA 400 99 1.000 


Ko'-4 $450 1901 SI 


40 118 2 


BPI 


2 4 


4 


AM 6V4-200-('33 
Hiller SRJ2B 


$50 175 S1 


Jacobs R755EH 


250 86 S.] 


1 Lye. 0-435-K1 


2 Boeing 502-2 1” Development proj« 
only 
1 Boeing 502-2 1) Development proje 


1 P&aW R1340-48 600 115. 8.000 
2 RMI rockets 

| Jac. R755 B and 

2 Lye. 0290-D2 


R975-19 


3 pressure jet 


1 Con 


7o 400 Sl 


115 120 8.1 


1 Me 
1 Met 


431s 


His 


550 108 SL. 
550 108 8.1 


1 Con. R954 
1 Con. R975-46 Navy equ 
HUP-3 
700 
150 140 


1Wr 
1Wre 


R1300-3 


R 1820-103 Power limited by 
transmissio 

425 140 

425 140 


50 


1 Wr. R1S820-103 
1 Wr. R1S820-103 
2 P&W R210 YH-16A has A 


P38 


Rocket 


Also H-19C, HO4S-1 
HRS-1 & -2 

Also H-19D, HO48-2 

HO48-3, HRS-3 

Also Army H-37A 

Also Army H-34A 

Holds speed (156 mph 
and altitude 


24.500 ft 


7,200 1 P&W R1340 600 101 


7,000 1 Wr. R1300.3 700 110 

O00 

525 134): 
425 146 


28,500 2 PAW R2800-50 
1 Wr. R1S20-84 
3,625 1 Con. Artouste I 


1 000 
8, 500 


record 


Convertiplane te 


vehicle 





Engine abbreviations: 
AM Aircooled Motors 
BP! Barmotive Products Inc. 
Con. Continental Motors Corp. 





Jac. Jacobs Aircraft Engine Co 
Lye. Lycoming Division 
McC McCulloch Motors 
P&W_~ Pratt & Whitney Aircraft 


RMI 
Wr 


Reaction Motors, Inc. 
Wright Aeronautical Division 


Footnote: ‘tb. thrust 
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AIRCRAFT BASIC DATA 


Manutacturer and address 


Aerocar, Inc. 
Longview, Waal 

Aero Design & Eng’g. Co 
} 


Sethany, Ok 


Aero-Flight Aircraft Corp. 
l 


Reach, Calif 


Baumann Aircraft Corp. 
7) wir 


wal, ¢ 
Bee Aviation Associates, Inc. 


San Diego, Calif 


Beech Aircraft Corp. 
Wickit Kar 


Ca'l Air 
1 fior 


Camair 
{ —_ 1, 


Cessna Aircraft Co. 
' Ka 


Wichit 


Champion Aircraft 
St. Pa Mine 
Colonial Aircraft Corp. 
Deer Park. L.1.. N.Y 
Custer Channel Wing Corp. 

Hagerstown, Md 
Fletcher Aviation 


Rosemead, Calif 


Florida Flight Eng’g. Corp. 
Viami 48, Fla 


Hayden Aircraft Corp. 
Rell fla Calif 


Corp. 


188 


Helio Aircraft 
Norwood, \ 


Lamson Aircraft Co. 
Seattle. Waak 


Monocoupe Aircraft of Fla., Inc 
Vell 1 


Mooney Aircraft, Inc. 
Kerrville, Tez 


Piper Aircraft Corp. 
/ Haven, Pa 


Roya! Aircraft Corp. 
Vilwaukee 14, Wi 


Stits Aircraft 
fiverstde, Caltf 


Streak-Aero Corp. 
H dale, Caltf 


Taylorcraft, Inc 
nway, Pa 


( 


Temco Aircraft Corp. 
dalla 7 


Transiand Company 
Foe is 


¢, Calt 


OIMENSIONS 


| 


Designation 


Flying Aut 


5604 L-26B 
HC) 560 A 
680 Super /L-26 


Streak-165 


Brigadier B-200 


Wee Bee 
Honey Be 
Queen Bee 
Super 18 (E188 
Bonanza G35 

Twin Bonanza D5O ¢ 
Twin Bonanza (‘50 ¢ 


Model 73 


4 
4 
ipe 


Model 480 


170 
180) 
310 
172 


Cham pion 


Skimmer 


CCW-5 


Defender 


Utility 


Mid-Jet BT-1 


Stout Bushmaste 


WEIGHTS 


Number, make, model 
and max. rating 


GO 480-DIA @ 2 


5 her 
) 


Price, FAF, $ 


GO 480-C1TB6 @ 295 hy 


GSO 480-A 1A-6 ¢ 


AM iS b 


(145-2HP ¢ 45 hy 


045-35 @ 30 hy 
465 @ 65 hy 
’ 


320 @ 150 hy 


k 


195-ANI4B @ 45 
225 225 hy 


"AW R 
on. I 


G0) 480 6 205 


GO 480-F6 € 


40 hr 


} 





Abbreviations 
A 


Aircooled Motors 
Continental Motors Corp 
Kiekhaefer 


Con 
Kiek 


Lye 


Tur 


Lycoming Division 


Turbomeca 


Note 


P&W ~~ Pratt & Whitney Aircraft 


All data were supplied by the manufacturers; prices 
and other figures may be subject to change. In 
particular, CAA field length figures appear to be in 
some cases only rolling distances on the ground 
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How to solve your problems of machining complex 
aircraft parts ... call Orenduff & Kappel 


Difficult assignments are daily routine at Orenduff & Kappel. 
Batteries of giant and efficient Hydro-Tels and DevVliegs, 
manned by craftsmen familiar with aircraft standurds of pre- 
cision, are ready to take on your toughest metal-working prob- 
lems. We specialize in the precision-machining of aircraft cast- 
ings and forgings—huge or tiny—steel, aluminum or titanium. 


TOUGH MATERIALS—4340 Chrome Nickel Molyb- 
denum Steel. Heat-treated to 180-195 P.S.I. 
quirements. 


PRECISION TOLERANCES—Intricate 
components machined to exacting oircroft re- 


Write for a copy of our interesting 4-color brochure of 
O. & K. facilities to get a better picture of the engineering, 
tool designing and production facilities available to help 
you solve your critical machining problems. ORENDUFF & 
KAPPEL, 79 URBAN AVENUE, WESTBURY, N. Y. Phone 
EDgewood 4-3303 for quick action. 


QUALITY-MINDED INSPECTION—Finished prod- 
ucts meet the high quolity of O. & K.'s Inspection 
Department 


and critical 








tg 
¢ 
, 
om 











OV STATUS 
f, wit 


ee, pepe Pik 
AI ALILGREL§/ 





Friend or foe? Tactical defense officers in MINK control center watch movements of aircraft as reported from 
radar warning sites. This is equipment developed under the direction of Rome Air Development Center. 


ROME AIR DEVELOPMENT CENTER PROVIDES 
AIR DEFENSE EQUIPMENT FOR OUR AIR FORCE 


One development agency for the Air Force’s ground 
Air Develop 
ment Center, located at Griffiss AFB in Rome, N. ¥ 
One of the ten centers of the Air Research 


based electronic equipment is Rome 


and 
Development Command, RADC is concerned with 
the air defense of our nation, with providing equip 
ment for tactical supremacy, and with developing 
ground complexes for various navigation systems to 
iid all aircraft. In addition, RADC is charged with 
data handling improvements for the Air Force 
intelligence mission. 


RADC is the responsible center for developm« nt 


through its various contractors, of such end products 
is radar sites, including improved tubes, circuits 
antennae, and_ shelters ground communications 
items; IFI 


environments, and 


equipment and associated support 
Identification Friend or Fos 
electronic countermeasures 


Bringing complex systems from the written r 
quirements to the actual hardware items to be used 


in the various Air Force commands is a long and 


tedious busine SS which draws upon the skills ot 


RADC’s 500 civilian and military engineers and 


their many counterparts in private industry. 


84 
FORD INSTRUMENT COMPANY 


DIVISION OF SPERRY RAND CORPORATION 


31-10 Thomson Ave., Long Island City 1, N. Y¥. 


rhis is one of a series of ads on the technical 
activities of the Department of Defens 


Engineers at Ford Instrument Company 


working on a special Air Force project 


in one of the company's laboratories 

















Aircooled Motors, inc 
\ wr, N.Y 


Avco Manufacturing Corp. 


Lycoming Division 
. i¢ 









Continental Motors Corp. 
Muskegon, Mich 





Jacobs Aircraft Engine Co 
Pott . j 


Pratt & Whitney Aircraft Div. 


United Aircraft Corp 


iW” ‘ 


Wright Aeronautical Div 
Curtiss-Wright Corp. 
Wood-Ridge, N. J 


4A4-00-B: 
114-100-B 
6A4-150-B 
6A4-165-BS 
6V4-178-BS2, Bas 
§AGA-I85-B12 
644-2000" 

6V 4-200-0°22 


6V6-245-B 14} 


(2354 
(20D) 
i420 
(hOME ATA 
WHAT A 
(455-4 


o 





GO435-C 2B, 0435-17 


VO-435-A 1B, OR4 
GO-4180-BIB 
GOS 6 
GOAEDIA 
CGHOASO20% 
COAST BRS 
GSO48- AT AG 
S048) 


SO-SSOAT A. O580. 


GSO.580-D. O580-1 


VSt-5SO ATA 


\H5-8 
(85-12) 


COT 





(°125-2 
OS COTS 
Fis 
E225-s 
470. 
(M701 
ome! 
(M7O0-M 
PSO470 


GSO526-\ 


GS0526-14 





R2800-C' 4 . 
R2800-0°R 
R2800-C Ht 
R2800-0 (15 
L280 ATS 
R2800-CB It 
R2800-C B17 


7T4SCISBAS 
TIMCISBD! 


S26C9HDS, & 5 RIS20-764 -76B 
R1820-101 
R3350-26W A 
R1S00-1A 
R1820-103 
S56TCISDAI, 2° R3350-20W 
K1300.2 
R1S820-80 
RI820-82 
R1300-3 


S26COHD4 
S36C IRC AT 
S53C7TBAI 
S63CGHDI 


| S45C7BAI 
SH6COHE! 
| S67C9HE! 
S7ICTBAI 
O5OCISC AT 
957C7BAI 
968C9HE! 
972TCISDALI, 2 
975C18CBI 
S7T6COHE! 
P8STCISEA-1 
P88TCISEA2 


(3350-3 


R3350-EA1 
R3350-EA2 


Is 
Is 
Ik 
Is 
Is 
Is 


Is 


H 
H 
H 


H 
H 
H 
H 
H 
H 
iH 


Ho 


H 
H 


Ho 
Ho 
Ho 


Ho 


H 
H 
i 


Ho 
Ho 
Ho 
He 
Ho 
Ho 
Ho 


Rad 
Rad 

tad 
Rad 
Rad 
Rad 
Rad 


Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 
Rad 





Dir 

Dir ”) 
Dir Lh 
D ' 
Dur 178 
G 2:1 ‘ 
Dire ” 
Direet ” 
D 

Dvr 

D “ 
Dvr ey 


Dire ‘ 
Dir “ 
{, 
Dir ' 
{, 


Cr 
{; 

Ces i 
{rea 

Dire " 
Direct tao 
G #4231 ") 


Direct 65 


Direct 125 


Dir i 
Dire "i 
Dre a 
Dore 225 
Dire 20 
Dir ‘) 
Dir "w 
Direct ti 
G NS ") 


G AS: 2 10 
G ASO 2. 
G ASO 2,500 
G AS 7 we 
G ASI 2 10 
() ARO 2 400 


G ARO 2 m0) 





Direct 

G A875: 

Dire 

G 56251 

G 5625-1 

Direct 

( 5 

Gu 

G 5625 1,475 
G 5 250 
G > 800 
G 1,535 
G 3,400 
G we 








) ihe 
) a) 


tor 


am 


TOO 


oon 


sw 


to rmrwrnwe 


2,600 
800) 
wn 
900 
800) 
00 
2.900 


tw 


mn | 


wm) 
2,600 | 
| 2,900 


SIM) 
sO) 
sim) 
SO 


SO) 


00 


WM) 
S00 


910 
600 


Su) 
910 


O10 


te 


to 


> AO 
) 600 
, 600 


noo 


wn 
100 


5. 500) 
SSM) 
6.000 


12.100 
Ito 


12 loo 
10, 500 
13,000 
11,400 
12,500 
12,200 
13,500 












st) NS 
ws 
st 8 
Ll 
om 
om 
im i 
Th 







st) NS 
wi) 87 
Ue 
Ue 
wt) NT 
wy 8 

i 






itm uw 
100130 
108% 125 
1-130 


in) 130 






100,130 
100,130 
100/130 
100,130 
115/145 
01 OR 
100,130 
115, 145 
41/98 
100, 130 
115/145 
41/98 
115/145 
91/98 
100/130 
115/145 
115/145 
100/130 
115/145 
115/145 





Sea level. 


Geared. 
Horizontally opposed. 
Radial. 


Vo Vertically opposed. 


3,445 ib. 868TC180B1 
~30WA but weighs 3,438 Ib. dry. Some have 
manifold absolute pressure regulator. 

Military engine rated at 3,700 hp. max. 

EA3 |e same as EA! except for modified baffles and 

fuel injection line routing 
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_ Hoffma 


LABORATORIES, INC. 


development 


INTEGRATED ELECTRONICS 


THE IMAGINATION FOR RESEARCH PLUS 
THE SKILLS FOR PRODUCTION 


Performance in the field is the real test of 
product worth. To maintain Hoffman's 
reputation for high standards of quality and 
performance, Field Engineers are constantly 
performing direct, on-the-spot aid in 
installation, operation, and evaluation of 
Hoffman electronic equipment. 


production 


Hoffman Field Engineers are chosen from the 
engineering design and test groups for their 
specialized knowledge and ability. These 
specially trained, specialized engineers carry 
the integrated skills of research, development, 
design, and production into the field . 
wherever Hoffman equipment is being 


used ...on land, air, sea, or undersea, 


Typical of the types of projects Hoffman Field 


Engineers are working on, One group is 
presently engaged in conducting field evaluation 
studies at remote air bases on TACAN, the 

most advanced airborne navigation equipment 
yet produced This field study is being 
coordinated with Hoffman’s production 


of TACAN equipment, 


Radar, Navigational Gear 
Missile Guidance & Control Systems 
Noise Reduction 
Countermeasures (ECM) 
Communications 
Transistor Applications 
~~ 


—_— 
& 





Leading Foreign Aircraft 
Military and Civil 


® SPECIFICATIONS 





: 
3 


ARGENTINA 
Industrias Aeronauticas y Mecanicas 
det Estado 


Overall wingspan, ft. 


AUSTRALIA 
Commonwealth Aircraft Corp. Pty 
Ltd 
Government Aircraft Factories 
CANADA 
Avro Aircraft, Ltd 
Canadair, Ltd 
De Havilland Aircraft of Canada, 


Ltd 


FRANCE 
Constructions Aeronautiques du 
Bearn 


Avions Boisavia 


S. A. des Ateliers d’Aviation 
Louis Breguet 


Generale Aeronautique 
Marcel Dassauit 


Avions Hurel-Dubols 
Farman 

Ets. Fouga & Cie, 
Rene LeDuc 

Soc. Max Holste 


Soc. Morane-Saulnier 


. Industrietle pour |'Aeronautique 


Societe Payen-Aviations 


Soc. des Avions & Moteurs 
Henri Potez 


Norvigie 
Noratlas 


Soc. Nat. de Constructions NC-856A 
Aeronautiques du Nord Nord 2501 
Nord 

Nord 1402 B Gerfaut 

Nord 1502 Griffon 


00 


Overall length, ft. 


Maximum height. ft 


Wing gross area, sq. ft. 


Gross weight. ib 


powerplants 


Number, make, mode! 
and max. rating of 





Abbreviations 


Al 
A-S 
ASW 
AW 
BI 
Br 
Con. 





Alvis 

Armstrong Siddeley 
Anti-submarine warfare 
All-weather 

Blackburn 

Bristol 

Continental 


de Havilland 

Equivalent shaft horsepower 
Horsepower 

Hispano-Suiza 

Pounds thrust 

Lycoming 


Super sonic 

Pratt & Whitney 
Rolls-Royce 
Svenska Flygmotor 
Turbomeca 

Wright 











On target and homeward bound . . . 

the success of any mission depends on 
precise navigation. With ceiling zero 

and radiation prohibited, a self-contained 
system is mandatory. When yours is 

the responsibility for specifying this 
equipment, look to Kearfott for the 
most advagced gyro and inertial 

» Systems or their components. 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Sales and Engineering Office 
1378 Main Avenue, Clifton, N. J 


Midwest Office: 

iss W Randolph Street, Chicago, Ill 
South Central Office 

6115 Denton Drive, Dallas, Texas 


West Coast Office: 
253 N. Vinedo Avenue, Pasadena, Calif 


f A SUBSIDIARY OF GENERAL 


PRECISION CQUIPMERT CORPORATION 








Soc. Nat. de Constructions 
Aeronautiques du Sud-Est 


s.0) 


Soc. Nat. de Constructions 
Aeronautiques du Sud-Quest 


105 
8.0, 9000 


GREAT BRITAIN 
Sir W. G. Armstrong-Whitworth 
Aircraft, Ltd. 

Auster Aircraft, Ltd. J5B 
J5F 
A.O.P 
LOOP 
BS 


Mk. 6 
Mk. 9 
Aviation Traders, Ltd. 


Blackburn & General Aircraft, Ltd. = G.A.L. 60 


170 Mk. 31M 
175 


Bristol Aircraft 


Boulton Paul Aircraft, Ltd. P. 1084 


P. 1A 


De Havilland Aircraft Co., Ltd. 


106 
106 


196 


English Electric Co., Ltd. 


Fairey Aviation Co., Ltd. 


Folland Aircraft, Ltd. 


Gloster Aircraft Co., Ltd. 


HP. 80 
H.P.R. 3 


Handley Page, Ltd. 


P. 1067 
P. 1067 


Hawker Aircraft, Ltd. 


Caravelle 
Baroudeur 
Aquilon 


Vautour 
Trident 


Sea Hawk F.G.A. 4 
Meteor N.F. 14 


Autocar 
Aiglet 


Agnecola 
Accountant 


Beverley 
Universal 


Mil. Freighter 
Britannia 100 
Britannia 300 
Britannia 310 
Britannia 250 


Balliol T. 2 


Vampire Trainer 
Chipmunk Mk. 20 
Venom Mk. 3 
Venom F.B. Mk. 4 
Sea Venom Mk. 21 
Dove 

Comet 2 
Comet 3 
Heron 2 


Comet 4 


Canberra B. 8 


Gannet AS. Mk. 1 
Gannet Mk, 2 
Delta 


Midge 


Gnat 


Meteor F.R. 9 
Meteor P.R. 10 
Javelin F.A.W.1 


Victor B. 1 
Herald 


Hunter F. 4 
Hunter F. 6 


| Fighter 


112.5 
32.9 


43.0 


Trans, 
Fighter 


Attack 2 »O 
Fighter 25 


Fighter 
AW F't'r. 


Pers ; 36 
Trainer ; 32 
Obs $6 
Obs 36.! 
Agricultural ‘ 42 


Trans p : 82.! 


162 
162 


Trans 
Trans 


108 
142.3 
142 
142; 
142. 3 


Trans 
Trans 
Trans 
Trans 
Freight and 
Pass 


Trainer 
Exp. 


Trainer 
Trainer 
AW F't'r. 
Fighter 
AW P't'r. 


Trans. 
Mil. Trans. 
Trans 
Trans 
Trans 


Hh em & te te te = 0 te te 


Bomber 
Fighter 


ASW 
Trainer 


Res. 


Inter. 


Fighter 
Photo 
AW F't'r 


Bomber 
Trans. 


Fighter 
Fighter 


14 8 579 49,500 
“4: 272 10,260 
Ha) 10.750 


OD 


00, 400 
13,945 
14,950 


2 R-R Avon @ 10,500 Ib, t. 
1 Snecma Atar 101D @ 6,160 Ib. t 
1 DH Ghost @ 4,840 Ib. t. 


40, 000 
12.000 


2 Snecma Atar 101E3 @ 7,720 Ib. t, 
}SEPR 25 rockets @ 9,900 |b. t 


1 DH Gipsy Major | € 
1 DH Gipsy Major | @ 130 hp. 

1 DH Gipsy Major 7 @ 145 hp 

1 BL. Bombardier @ 180 hp 

1 Continental 0-470-M @ 240 hp 


130 hp 


2 R-R Dart 6 


3.150 hp. 
+150 hp. 


4 Bris. Centaurus ¢ 
1 Bris 


143 
1s Centaurus @ 
Hercules 7 


Proteus 


i 2 Bris 
1h 4 Bris 
155 4 Bris 
70 1 Bris 
1 Bris 


34 @ 1,980 hp. 
3,780 eshp, 
Proteus 7 4,120 eshp. 
4,120 eshp. 


55 @ 4,120 eshp. 


Proteus 7 
170 Proteus 7 
ferlin 35 @ 1,280 hp. 
Nene 

1 DH Goblin 35 @ 3,500 Ib. t. 

1 DH Gipsy Major § @ 145 hp. 
1 DH Ghost 104 

1 DH Ghost 104 

1 DH Ghost 104 

2 R-R Avon 

2 DH Gipsy Queen 70 @ 380 hp. 
4 R-R Avon @ 7,350 Ib. t 

4 R-R Avon @ 10,000 Ib. t 

4 DH Gipsy Queen 30 @ 250 hp. 
4R-R Avon @ 10,500 


2 R-R Avon 
2 A-S Sapphire 


1 AS Double Mamba 100 @ 
2,450 eshp 

1 AS Double Mamba 100 @ 
2,950 eshp 


1 R-R Avon 


1 A-S Viper 101 @ 1,640 Ib. t 
1 Bris, Orpheus 


R Derwent 8 @ 
R Derwent § @ 
A-S Sapphire 


5,500 Ib. t 
3,500 Ib. t 


2 R- 
R 


4 A-S Sapphure 

4 Alvis Leonides Major @ 870 hp 
1 R-R Avon RA21 @ 8,000 Ib. t 
1 R-R Avon RA28 @ 10,000 Ib. t 





* Cruising Speed 


Abbreviations: 
Al. Alvis 
A-S Armstrong Siddeley 
ASW — Anti-submarine warfare 
AW All-weather 
Bi. Blackburn 


Bristol 

Continental! 

de Havilland 

Equivalent shaft horsepower 
Horsepower 

Pounds thrust 


Lycoming 
Supersonic 

Pratt & Whitney 
Rolls-Royce 
Svenska Flygmotor 
Wright 














® SPECIFICATIONS 


Leading Foreign Aircraft 
ilitary and Civil 





J 


Hunting Percival Aircraft, Ltd. 


A. V. Roe & Co., Ltd. 
Scottish Aviation, Ltd. 


Short Bros. & Harland, Ltd. 


Vickers-Armstrongs Ltd 


Westiand Aircraft, Ltd. 
HOLLAND 


Royal Dutch Aircraft Factories 
Fokker 


ITALY 
S. A. 1. Ambrosini 


Soc. Aero Caproni 


Fiat — Stabilimento Velivoll 


Aeronautica Macchi 


Nardi Soc. A. per Costruzion! 
Aeronautiche 


Piaggio & Co. s. p. a. 


SWEDEN 
Svenska Aeroplan A. B. 





46-2B 
16-4B 
49-1 

49-2 

5U-4A4 
59-4B 
80-3B 


a? 


Saab-29 


Saab-32 


Saab-QO0A-2 
Saab-91B 


Saab-9 1 ( 
Saab-210 


Saab-35 


Pembroke 
Provost T. Mk. |! 
Jet Provost T. Mk 


Shackleton M.R 


Vulean B. 1 


Pioneer CC Mk, 1 
Twin Pioneer 


Swift F. Mk. 5 
Valiant B. Mk. | 
Viscount 
Viscount 


Vanguard 


Instructor 
Universal Trainer 
Mach Trainer 
Mach Trainer 
Friendshiy 


Superset te 


Rondone 


Lansen 


Scandia 
Safir 


Safir 


Draken 


Draken 


P-imary mission 
Max no. of crew 
Max. no. of passenger 


Trainer 
Trainer 
Trainer 
Trainer 


Transport 


Traine rT 
Trainer 
Trainer 
Trainer 
Trainer 
Trainer 
Trainer 
Trainer 
Fighter 


Personal 
Persona] 
Trainer 


Trainer 


Personal 


Personal 
Trainer 
Personal 


Trainer 


Fighter 
AW F't'r 
Transport 
Trainer 
Personal 
Researc! 


3 
8 


, 36 
; 3a 


27 71 


903 


799 
te 


700 
300 


200 


f 
-& 
? 





2 Alvis Leonides @ 550 by 
1 Alvis Leonides @ 550 by 
1 A-S Viper @ 1,750 hy 


Alvis Leonides 502/7 @ 540 hp 


? Alvis Leonides 503 @ 540 hp 


R-R Derwent 
2 Turb. ¢ Sih. t 


4-8 Mamba 


R-R Avon RA-7R @ 9,500 Ib. t 
R-R Avon RA 


60000 t-R Dart ¢ 1,740 eahy 


14 @ 9,500 tb. t 


60 050 R Dart @ 1,740 eshy 
135,000 R Tyne @ 4,470 eshy 
2 R-R Avon 


24,300 A-8 Pythor 


2.425 | Lye. 0435-A @ 190 ly 
12,730 2 PAW R1340 @ 600 bp 
11,800 1 R-R Derwent & 6 170 Ib 
12,350 1 R-R Nene 2 @ 5,100 I 
34,200 2 R-R Dart @ 1,680 eshy 


1 Alfa Re 
) Walter Mikron ¢ 


Turbomeca Palas ¢ 


DH Gipsy Queen @ 245 hp 
Alfa Romeo 115 @ 222 hp. 
Alvis Leonides @ 570 hp. 
P&W R13 @ 600 bp 
R-R Merlin @ 1,400 hp. 
R-R Merlin @ 1,400 hy 
DH Goblin 35 @ 3,500 Ib. t. 
R-R Nene @ 5,400 Ib. t 
Br. Orpheus 

1 Con. C85 @ 85 hp 

2 Con. E185 @ 185 by 

1 PAW R1340-81H1 @ 610 by 

1 A-S Viper ASV5 @ 1,640 Ib. t 


1 Con, 0470-B @ 240 hy 


GO-480-B @ 275 hp. 
0-435-A @ 100 bp 
GO-480-B @ 


275 hp 
R1340-83H1 @ 600 hp 


Sven. RM-2 @ 5,000 Ib. t 
Sven. RM-5 @ 9,500 Ib. t 

2 PAW R2180-E1 @ 1,800 hp. 
Lyc. 0435-A @ 190 hy 

| Lye. O435-A @ 190 hp 
A-S Adder @ 1,050 Ib. t 
R-R Avon RA-28 @ 10,000 Ib, 





Abbreviations: 
Al Alvis 


AW All-weather 
Bi. Blackburn 
Br. Bristol 





A-S Armstrong Siddeley 
ASW Anti-submarine warfare 


Continental 

de Havilland 
Equivalent shaft sp 
Horsepower 
Pounds thrust 
Lycoming 


Supersonic 

Pratt & Whitney 
Rolls-Royce 
Svenska Flygmotor 
Turbomeca 

Wright 
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ANNOUNCING 


A CRUISE CONTROL SYSTEM 
WITH NO MOVING PARTS... 


The Giannini-Douglas Differential 
Pressure Flight Angle Computer 


Differential pressure probes with no 
moving parts sense cruise control 
air data on Douglas Aircraft’s new- 
est overseas transport, the DC-7C. 
The probes are an integral part of 
a completely new angle-of-attack 
measuring system, the Giannini- 
Douglas Differential Pressure 
Flight Angle Computer, which was 
designed to have the greatest relia- 
bility and longest operating life pos- 
sible in a cruise control sensing 
instrument. 

In the Giannini-Douglas developed 
unit, small impact probes are accu- 
rately positioned on the head of a 
short stub boom mounted on the 
side of the fuselage; or for flight test, 


G.M. GIANNINI & CO., 


INC. 

















free airstream boom. The 
probes are connected to sensitive 
Giannini pressure transducers 
which supply electrical signals pro- 
portional to air data to a passive 
network computer having no vacu- 
um tubes. The output of this integ- 
rating unit can be fed directly into 
an automatic flight control system 
or can be used to activate a panel 
indicator 


on a 


System accuracy in the control 
range is +0.1° to +0.2° and angle 
of attack data can be sensed over a 
range of +20° from Mach 0.3 to 2.0. 
Less than 0.25 ampere at standard 
aircraft voltage is required for con- 
tinuous operation 


918 EAST GREEN STREET 


Thoroughly proven in wind tunnel 
and flight test, the Giannini-Doug 
las Differential Pressure Flight 
Angle Computer is one more out 
standing example of recent ad 
vances in aeronautical progress 
made possible by the ingenuity and 
skill of today’s research and design 
engineers in the field of avionics. 


AIRBORNE SYSTEMS DIVISION 
REGIONAL SALES OFFICES 

NEW YORK 1, N.Y. Empire State Bidg., CHickering 4-4700 

CHICAGO, I/I., 8 So. Michigan Ave., ANdover 3-5272 

PASADENA, Calif., 918 E. Green St., RYan 1-7152 


* PASADENA, CALIFORNIA 





RESEARCH and DEVELOPMENT 


The Role of Modern Test Facilities in 
the Design of Aircraft Gear Drives 


by John Morris 


Manager of Engineering, 


Western Gear Corporation 


Modern aircraft, whether it be piloted or electronically guided, requires 
No longer can the designer 


mechanical devices of utmost reliability. 


de pend entirely upon experience but must have available extensive 
equipment capi able of producing the environments and loading condi- 
tions which will check the ne wl) designed parts to the conditions 


encountered on its assigned mission. 


This environmental test equip- 
ment must be operated by experi- 
enced personnel under the guidance 
of engineers capable of correlating 
and analyzing test results and their 
actual relation to final installations 
before a suitable product can be 
a. =? and proven. 
Mother Nature in her unlimited 
weather laboratory produce $ eX- 
treme variations of the elements in 
almost incalculable combinations. 
The laboratory must endeavor to 
precisely duplie: ite conditions. Alti- 
tude chambers at Western Gear Cor- 
poration (as shown in the photo at 
lower right) can carry the test part 
to the extremes of altitude be yond 
the reaches of piloted flight up to 
and in excess of 90,000 ft. Temper- 
atures must be duplicated far below 
those normally encountered by 
present day milité ury craft. Tests have 
been run at Western Gear as low as 
—300° F. 


The salt spray of the sea and the 
steaming humidity of the jungle as 
well as the wind and dust of the 
desert are being duplicated daily in 
our block-long test laboratory. The 


tremendous speeds as well as the 





necessity for the utmost in control 
produce forces in any direction 
which are simulated in Western Gear 
centrifuges in excess of 100 times the 
normal weight of the part. Studies 
of the reaction to shock loadings are 
duplicated in our laboratory by im- 
pact tests often running in excess of 
200 G’s. 

The effects of wind, sand, dust 
rain, sunshine, snow, heat, cold 
vibration, impact, chemicals, lubri- 
cants and materials must be evalu- 
ated while constantly striving to 
increase load carrying ability, serv- 
iceability and reliability of products 
Extensive testing is required to 
assure that no possible condition 
has been overlooked which may 
cause a malfunction. An example of 
a test stand setup to check the oper- 
ational characteristics for testing 
linear actuators is shown at upper 
left. The interrelation of magnet- 
vibrations 


ism, electricity, gravity, 


forces, materials and chemicals 
under environmental conditions 
often poses the necessity of multi- 
tudes of carefully controlled, pre- 
cisely measured tests. 

Western Gear engineering recog- 
nizes these very necessary elements 
Therefore, in our block-long testing 
laboratory the most modern equip- 
ment is provided to prove design 
concepts. Thus meticulous attention 
to perfection has made Western Gear 
the leader in the field of aircraft 
gearing and systems design.Why not 
let us assist you in your next power 
transmission proble m? Western 
Gear Corporation, General Offices, 
P.O. Box 182, Lynwood, California. 











Leading Foreign Rotary-Wing Aircraft 





Manufacturer and address 


Designation 


GREAT BRITAIN 
Bristol Aeroplane Co., Ltd 


Fairey Aviation Co., Ltd 


H VW 


Hunting Percival Aircraft, Ltd. P.74 


Saunders-Roe, Ltd 


Wight 


Westland Aircraft, Ltd 
) : t 


FRANCE 
Societe Matra 


S 


Societe Nationale de 
Constructions Aeronautiques 
du Sud-Est 


/ 


Societe Nationale de 
Constructions Aeronautiques 
du Sud-Ouest 

/ 


Seats, inci. crew 


4 
; 
é 
* 


Length, blades unfolded, ft. 
Max. height to rotor top, ft 


Rotor diameter. ft 


Weights 


Weight empty, Ib 


| 


98 weight, Ib 


‘9 


Powerplant 


designation and max. 
rating of powerplant 
Maximum speed. mph 


Number. manufactur er 


Fuel capacity. gal 


Initial rate of climb, fpm 


Hovering ceiling in ground 


effect, ft 


Remarks 


Maximum still-air range. mi 


Service ceiling, ft 





Abbreviations 
Alvis 
A.O.P._ Air Observation Post 
BI Blackburn 


De Havilland 
Ministry of Supply 


Pratt & Whitney Aircraft 
Turbomeca 








FAIREY JET-GYRODYNE 





Panne mm 
Function Type Primary Secondary Primary Impedance 
Nember Element ent Power Element Open Primary 
400 cy Shorted 
Transmitter CGC-8-A-7 Rotor : Stator 15+ 
1 Phase 3 Phase j3.5 
Control CTC-8-A-1 Stator . d Rotor 246+ 
Transformer 3 Phase 1 Phase 460 
Control CTC-8-A-4 Stator d Rotor 640+ 
Transformer 3 Phase 1 Phase 4190 
Stator ; 4 Rotor 3444 
2 Phase 2 Phase 600 j75 
Rotor ‘ Stator 70+ 27.0 
2 Phase 2 Phase j29 
Repeater CRC-8-A-1 Rotor d Stator . 15+ 118 8.0 
1 Phase 3 Phase 3.5 
Differential CDC-8-A-1 Stator d Rotor 47+ 36.0 9.0 200 7 Rotor 
3 Phase 3 Phase ji4 7 Stator 
Total Null max. 30mv for each unit *Torque 2400 mg.-mm./degree from CGC-8-A-7 
Also available in 115v 400cy primary, 90v secondary Transmitters, C.T.s, Receivers 


Resolver CSC-8-A-1 - 


WHY USE 1945 SYNCHROS IN 1956 DESIGNS ? 
Clifton’s new Size 8’s can take the place of 

larger units at very significant saving in 

bulk and wezght. 

These new Size 8’s are now in use in some of the 
latest and lightest avionic equipment. In equipment 
which must be flown, why load on extra weight? 
Samples are available from stock, quantities 

from the production line. 


VISIT OUR EXHIBIT, BELMONT PLAZA HOTEL 
1.R.E. Convention, New York City, March 19-22 


LOOK TO CPPC FOR € pe SYNCHRO PROGRESS 
« 


I 











CANADA 
Orenda Engines, Ltd. 
Maltor 


Ont 


GREAT BRITAIN 
Armstrong Siddeley Motors, Ltd. 


Parkside, Coventry 


Bristol Aero-Engines, Ltd. 
Piltor ristol 


De Havilland Engine Co., Ltd 
Edgware, Middlesez 


D. Napier & Son, Ltd 
London W 


Rolls-Royce, Lid. 


perby 





FRANCE 
Societe d Exploitation des 
Materieis Hispano-Suiza 


Bois Colombes (Seine) 


Societe Rateau 
a Courneuve (Seine) 
Societe Nationale d Etude et 
de Construction de Moteurs 
d Aviation 
Paria 


Societe Turbomeca 
Parts 





ITALY 
FIAT-SMA 


T urin 





Orenda 10 
Orenda 11 
Orenda 14 
Orenda PS-1 


Mamba ASM.+ 
Double Mamba ASMD.3 


Double Mamba ASMD.8 


Sapphire Sa.6 


Sapphire Sa.7 
Sapphire Sa.12 


Sapphire Sa.5 


Oryx N.OrA 


N.Or4 


Dart Mk 

Dart Mk 

Dart R.Da 
Dart R.Da 
Dart R.Da 
Dart R.Da 
Derwent Mk 


Soar Mk 
Conway 


Tyne R.Ty 


Nene 
Tay T250 
Verdon R-450 


SR 4-101 


Atar 101D 
Atar 101F 
Atar 101G 
(tar 8 
Vesta 


Palas 2 
Marbore 2 
Gourdon 
Gabizo 
Soulor 
Artouste 
Artouste 
Artouste 3 
Marcadau 
Bastan 


9 


| Palouste 4 


Autan 
Turmo | 


Turmo 2 


4002 

















270 esh 


400 esh 


550 Ib 


t 





olls- Royce 
of R-R Tay 











Abbreviations 
a 


an 


nular 
ACF J — axial-centrifugal turbojet 





axial-centrifugal turboprop 
axial-flow turbojet 
axial-flow gas generator 


AFP 
CFJ 
CFP 


axial-flow turboprop 
centrifugal-flow turbojet 


centrifugal-flow turboprop 


equivalent shaft horsepower 
gas horsepower 
pounds of thrust 
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does a fuse really 


q) =) cost less... 
than a circuit breaker? 








Make a real cost comparison. Add up the cost of the fuse, fuse holder, 
power switch, wire; possibly a pilot light . . . and add in the labor. 

A circuit breaker usually eliminates all this equipment plus the 
labor to install it. 


Then add your service expenses . .. when a blown fuse is replaced 
by a fuse of the wrong rating. 


Total your figures .. . you'll find that the cost of a complete fuse 
installation parallels that of a circuit breaker. But in terms of superior 
protection for your product—and your reputation—you'll find a 

final cost advantage in the circuit breaker. 


A Heinemann circuit breaker makes the right current rating an integral 
part of your equipment. What’s more, you get Heinemann’s dependable 
hydraulic-magnetic operation . . . with incredibly fast short circuit 
interruption, and a current rating that’s never affected by 

ambient temperature. 


If you’re interested in cutting costs, send for a copy of the 

HEINEMANN CIRCUIT BREAKER ENGINEERING GUIDE, Bulletin 201., Heinemann Type AM Circuit 
Breaker is available in odd or 
fractional ratings, instantane- 
ous trip or a selection of time- 
delay characteristics. 


ELECTRIC COMPANY brett g 


158 Plum Street, Trenton 2, N. J. 

















NEW MILITARY APPROACH, used in SAGE, automatically processes data in computers and displays it on special radar scopes. 


Automation Techniques Could Remedy 


K lass 


The solution to the pressing, and sometimes depressing, air traffic 


By Philip J. 


control problem can be summed up in one word: Automation. ‘The Common 
System urgently needs more automaticity in routine communications, in 
plotting and displaying the air traffic situation and in managing traffic flow. 

The required automation techniques are no problem. They are 
available now. ‘The real problem is to find a way to merge the variety of 
civil and military activities and know-how into a single integrated Common 
System effort and to get all parties concerned to agree on “how,” “what 
form,” and “when.” 

[he introduction of automation tech 
niques for transmitting, processing, ind 
displaying traffic control data would do 
much to case the problems of 
@ Overburdened traffic controllers. 


@ Overloaded radio communications 
© Poor airspace utilization. 

ilmost universal 
both 
future 


Chere is iwreement 
military and 


aircraft 


imong the 
that 


experts, 


civil, present and 


24 


speeds, coupled with existing and antic! 
pated trafic loads, demand the use of 
1utomation techniques 
e“We need to relieve human 
lers of routine functions wherever this 
can be done safely, and put them in 
s, Which are better than humans 
repetitive opera 
tions James L. Anast, Air Naviga 
tion Development Board 
e “In a dynamic traffic svstem there is 
constantly changing requirement fot 


lor example 
ontrol 


machine 


in relatively simpk 


basic communications and internal com 
munications dispatching Soon there 
will be a requirement for the distribu 
tion of this information to a number of 
control computers. The human voice 
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NEW CIVIL SYSTEM differs little, except for addition or surveillance radar. 


Air Congestion Headaches 


Kenneth G. 
Stanton, 


pape I dc 


loes not lend itself to this type of op 

ition so that automatic means of 
transmitting, receiving, display, 
omputer insertion will be simultane 
ously required. . . .”—H. I. Rothrock, 
special assistant to Head Air Naviga- 
tional Aids Branch, Chief of Naval Op- 
erations, and chairman of the Air 
Coordinating Committee’s Special 
Working Group 13 on navigation aids. 
e “To get an order of magnitude im 
provement in capacity, air traffic control 
probably ought to . . . place more re 
liance on automatic aids. The number 
of operations to be performed and the 
time in which they must be accom- 
plished are beyond the limits of reason- 


and 
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bly human endeavo 
Van Wynen Charles | 
Bell ‘Telephone Labs, in a 
livered before the recent Institute of the 
Acronautical Sciences convention 


and 


Techniques Available 

When Special Committee No. 31 
(SC-31) of the Radio Technical Com- 
mission for Acronautics met in 1947-48 
to blueprint the future Common Sys- 
tem, many of the automatic equipments 
ind/or techniques needed to implement 
their “Ultimate Svstem”’ merely 
gleams in some designer’s eye. At least 
a few of the “blue skv” ideas proposed 
at that time were considered to be be- 


Were 
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n’s pocketbook, if 
bevond tc hnologi | ae liza 
loday, th 
U. S. avioni 
of the “blu 
operating rca 
in the milita 
lor exampk rejec ick 
za 4 omm¢ 
network of 


yond the nati 


the tremendou | upkeep 


Today, for air d sc 
have a growing network of ground radar 
lly will surpass the fond 


PUuTpOses, we 


which eventu 
est hopes of the ground-radar propo 
nents in SC-31. 

These radars are being spun into a 
web of automatic data processing ma 
chines, called SAGE, which will auto 
matically keep tab on ill 
display aircraft position 
tity, speed and other data on large cath- 
vmbolic and pictorial 


ircraft, and 


iltitude, iden 
ode ra‘ tubs in 
form (AW Jan. 30, p. 46). 
The SC-31 concept of a 
line,” for speedy transmission (by code, 
with automatic decoding) of routine in- 
structions from ground to air and ait 
to ground, is now coming into military 
is called “data link.” Sev 
eral of the more sophisticated military 
data link systems also provide for auto 
rcraft from the 


“private 


use, where it 


traffic be ! 
ind “secondar 
"on th 


Ind 


Too Many Cooks 


. ] , . 
ny of the prescnt 


r the 


LAT pic 

DMI 
ittic ( f the new i 
I'acan navigation system, several au- 
thoritative have been used to 
suggest that the new Air Defense SAGE 
ould be modified to provide an 
tem. 
¢ ich 
trying 
C ich 


system 
even better 

here are too 
more pet 


rho-theta navigation s\ 
many “cook 
with one o1 “recipes,” 
to please a variety of gourmets, 
with a different idea as to what the meal 
should include and how much it should 
cost. 

In most cases, this is no mere obstruc- 
tionism on the part of individual air- 
space users. Each has his own problems, 
some of them unique. However, within 
the past vear there has been a noticeable 
tendency on the part of two major air- 


space users, the military and the air 
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Only Raytheon offers the complete line of 
silicon transistors, diodes and 


power rectifiers for airborne electronics. 


Raytheon PNP High Temperature Silicon Transistors 
are ideal for use in switching circuits and as replacements for relays in 
actual size 


airborne electronic equipment operating at high ambient temperatures. 
More Raytheon Transistors are in use than all other makes 

combined. The Raytheon perfected fusion-alloy process assures 
superior electrical performance, reliability and the highest quality. 


Raytheon Bonded Silicon Diodes 
provide low reverse current and excellent stability at high 
actvol size 


temperature over long periods. They are performance- 
tested to assure the characteristics, uniformity and dependability 
that are worthy of your complete confidence. 


Raytheon Silicon Power Rectifiers 


provide high current rectifying capacity in extremely small volume. 
They operate to 175°C, to 200 volts peak and to over 99% efficiency. 
Back to forward resistance ratio is over 100,000. 
actual size 


Raytheon’s three million dollar Semiconductor 


a 
af | mao > 
eslss|saiea rs] —~ ie Division plants devote over four acres (180,000 
square feet) of floor space exclusively to semicon 
ductor research, engineering and manufacturing, 
operations requiring the full time services of 1500 
employees including 100 scientists and engineers. manufacturing co. 
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Home Office: 150 California Street 
Newton, Mass. « DEcatur 2-7177 


For application information write 


5 Besos, Baltion wel, ei a sr-sier, | for application information 
New York: 589 Fifth Ave.; PLaza 9-3900 


Silicon and Germanium Diodes and Transistors « Silicon Power Rectifiers Chicago: 9501 Grand Ave., Franklin Park, TUxedo 9-5400 
Los Angeles: 622 S. La Brea Ave., WEbster 8-285! 
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carners, to recognize that the increas- 
ingly congested airspace and radio 
pectrum is a mutual problem, requiring 
a Common System solution. 

lor example, Rothrock, in discussing 
the Navy's problems, told the IAS that 
the Navy cannot solve its problems 
in a vacuum. It cannot demand that its 
requirements be fulfilled without being 
willing to grant equal rights to the 
other users of the airspace. 

“We need a truly Common System, 
in the broadest meaning of the term,” 
Rothrock said, “but we will never have 
it so long as any operating or servicc 
organization spends its time in an at- 
tempt to achieve its own ends regardless 
f the results.” 

Considering that it was the Navy's 
levelopment of Tacan, out of Common 
Svstem wedlock and under security 
wraps, originally for tactical use, which 
precipitated the present bitter Tacan 
DMI controversy, Rothrock’s state 
ment is a hopeful sign. 

It is evidence that the military have 
learned a Common System lesson from 
lacan. Unless Tacan is adopted as the 
Common Svstem aid, military aircraft 
will either have to carry 250 Ib. and 
$10,000 worth of extra (civil) naviga- 
tion equipment, or else be designed to 
permit speedy conversion from civil to 
tactical equipment as their assignment 
requires, 


Hopeful Sign 


Backing up his call for joint military- 
civil attack on current problems, Roth- 
rock said “there is an urgent require- 
ment for the establishment of a group 
to study the future requirements for 
military and civil automatic communi 
cations from a systems as well as an 
equipment standpoint.” 

Rothrock’s statement is quite signifi- 
cant. Civil aviation has long talked 
about a civil “private line,” or Air 
Trafie Control Signaling System 
(ATCSS), as it is now called, as a means 
of speeding air-to-ground and ground-to 
air communications and relieving over- 
crowded radio channels. However, it 
was known that the military were spend- 
ing considerable money to develop simi 
lar data link systems for tactical use. 

Civil aviation people have not wanted 
to duplicate military efforts in this field 
ind have been waiting hopefully for the 
security wraps to be lifted. Rothrock’s 
statement indicates that the military 
may now be readv to at least share their 
data link techniques, if not their tacti- 
cal svstem, with civil aviation. 


Automatic Data Transmission 


Bell Telephone Lab studies reveal 
that a major cause of traffic control 
problems and delays is the excessive 
time which controllers must spend in 
communications chores (AW Feb. 13, 
p. 65). Hence, automatic transmission 
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ef foutine flight and trafic control data 
by means of data link holds promise of 
a big pay-off. For example 
@ Speed communications. [To transmit 
a routine message, such as “hold at the 
fan marker,” or “descend to next lower 
iltitude level,” a trafic controller would 
need only to push two buttons: one to 
address the message to the proper air- 
craft, and the second to send the de- 
sired message. 
© Less chance for error. With data link, 
the message can be displaved in‘ the 
cockpit on a cathode ray tube, or other 
visual indicator, reducing the chance 
for error or misinterpretation. 
e Reduce radio spectrum congestion. 
Because messages are sent in coded 
form, their transmission time is far less 
than for voice communications, making 
more efficient use of overcrowded spc 
trum. Voice communications still would 
be used for special situations and in 
structions 

More gain can be realized if auto 
matic data transmission is used for 


to-ground communications. Instead of 


aircraft position, altitude, speed, and 
other information being transmitted by 
voice, then manually recorded on flight 
strips or otherwise introduced into the 
traffic situation display, this can be done 
automatically, with existing technique 
ind/or svstems 

For instance, the Tacan svstem, in 
xddition to giving the pilot his bearing 
and distance, also provides a two-way 
data link system, as first revealed by 
Aviation Week (Nov. 21, 1955, p. 61 
Tacan data link svstem not only enables 
the ground controller to transmit a 
limited number of commands to the 
aircraft, but reportedly enables the air 
craft to automatically reply, giving its 
bearing, distance, altitude, and speed. 

Another possibility, for automatic 
aircraft position reporting, is to use the 
ATC transponder, provided sufficient 
codes can be made available to the civil 
aviation transponder. 

Equally important is the application 
of automatic data transmission between 
trafic controllers, both within a single 
Air Route Traffic Control Center, and 
between different ARTC centers. At 
present, this information must be trans- 
ferred bv voice. This involves reading 
off data from one flight strip and the 
preparation of a new one, both possible 
sources of error 


Next, Automatic Data Processing 


There are two logical reasons for go- 
ing to automatic data processing ma- 
chines for scheduling trafic flow and 
approach, once automatic coded com- 
munications come into usc 
e Saturation of human controller. As 
the number and speed of aircraft in 
crease, and the airspace is used in greater 
depth (above 30,000 ft.), the number of 
variables which an individual controller 
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Your business is in the Age of Electronics 


You reduce manufacturing costs 


the moment this ingenious new 
“grey box” enters your plant 


The new electronic measuring instrument pictured here is a Hewlett-Packard 
Model 521A Industrial Counter. It can reduce your manufacturing costs ma 
terially by measuring machinery speed, RPM and RPS, frequency, pressure, 
weight, and temperature faster, more accurately and without elaborate setup. 
Results appear in direct number form. Operation is simple and does not re 
quire technical personnel. The price—$475—is low for a high quality elec 


tronic measuring instrumer 


-hp- 521A Industrial Counter is one of over 250 basic electronic instruments 


Hewlett-Packard has developed for science, the military and industry. 


INVESTIGATE! It’s a simple matter for the 
Hewlett-Packard engineer in your citv to evaluate 
usefulness of -hp- counters to you. Write today, 
telling whom the -hp- engineer should see. 





HEWLETT-PACKARD COMPANY 


275 Page Mill Road + Palo Alto, California, U.S. A. 
Cable “HEWPACK” DAvenport 5-4451 
Sales engineers in all principal areas 


World leader in electronic measuring equipment 
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arriving at a control de- 
cision exceeds human capabilities. 

e Avoids conversion delays. Once the 
information is in coded form, it is time- 
consuming and awkward to convert into 
form suitable for human use, then re- 
convert back into coded form for trans- 
mission to interested parties. 

These are some of the same considera- 
tions which led to the present semi- 
iutomatic SAGE system for air defense, 
with its automatic data processing tech- 
niques. 

‘The role of the human controller 
through the next two decades will grad- 
ually reduce to a 24-hour standby op- 
erator for a lower-capacity system in 
the event of mechanical or electrical 
failures,” is the way ANDB’s Anast sees 
it. 

Rothrock says the future Common 
System “will need traffic control com- 
puters with the capability of accepting 
vital position, velocity and destination 
information on all aircraft in a given 
area, automatically computing optimum 
safe tracks, and providing the pilots 
with the guidance required. . . .” 

Forerunner of the tvpe of computer 
which Anast and Rothrock envision is 
the Air Force-developed Volscan traffic 
manager (AW Dec. 28, 1953, p. 38). 
The original Volscan computer, and 
new production prototypes being 
readied for test, automatically computes 
a non-conflicting time-of-arrival for each 
aircraft entering the area, then calcu- 
lates what flight path the aircraft must 
fly to bring it to the approach gate at 
the proper time. 

However, traffic control computers 
designed for Common System use will 
require considerably more sophistication 
and complexity than Volscan, which 
was designed primarily as a military 
return-to-base computer. 


must weigh in 


Automatic Display Need 


To round out the automatic tech- 
niques for obtaining and handling traffic 
control information, greatly improved 
methods are needed to display the traffic 
situation. Preferably the display should 
be an instantancous automatic or semi- 
iutomatic type. Cathode ray tubes are 
only a partial answer because they are 
two-dimensional devices attempting to 
show a three-dimensional situation. 

Special tubes like the Convair 
Charactron, which can also display sym- 
bols to show each aircraft’s altitude, 
speed, and other information, are a par- 
tial answer, and are being employed 
the air defense SAGE. system. 

Projection systems for displaying 
radar scope presentations, or large hori- 
zontal radar scope displays, where small 
markers (“shrimp boats”) with suitable 
aircraft identification information can 
be manually superimposed on the radar 
blip, are an improvement over the long- 
used flight posting strips. However, this 
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display technique is limited to those 
areas that have radar coverage, which is 
a small portion of the nation’s airways. 

When you put the jigsaw picces of 
the future together, the result bears a 
striking similarity to the present SAGE 
system, which explains why its possible 
use for the Common System has been 
suggested several quarters. 


SAGE No Easy Solution 


There is no question but that the 
information which will be piped into 
the SAGE system from its network of 
ground radar stations is the same kind 
of data needed for traffic control. 

However, in its present form there 
are two hurdles to SAGE’s use for 
Common System traffic control: 

e System capacity was not designed with 
that task in mind. 

e System design was intended to bring 
interceptors into contact with enemy 
aircraft, not to keep aircraft separated, 
which is fundamental to traffic control. 

So far, Lincoln Laboratory, which de- 
veloped the SAGE system, has not been 
asked to adapt it to air traffic control, 
Dr. George E.. Valley, Jr., associate di- 
rector of the lab told the Jet Age Con- 
ference (AW Feb. 13, p. 108). This 
may follow if ANDB-sponsored feasi- 
bilitv investigations in the Boston area 
prove out. 

The Navigation Lab of the Air Force 
Cambridge Research Center, located at 
Deer Island, near Boston, together with 
the Civil Aeronautics Administration, 
plan to run tests and studies this year 
to determine the feasibility of utilizing 
air defense facilities for Common Sys- 
tem use. 

ANDB’s Anast optimistically 
that he “expects these tests will result 
eventually in a fairly complete physical 
integration of air traffic control and air 
defense facilities (with) great savings in 
personnel and communications facili- 
ties.” 

However, Common System users can- 
not sit back, confident that SAGE is a 
cure-all. Integration of a long-estab- 
lished civil system, used by a variety of 
aircraft operators, some with limited 
pocketbooks, with a complex, radically 
new and unproven system such as 
SAGE will not be easy 

Furthermore, with the prospect of 
intercontinental ballistic the 
air defense problem has become far 
more difficult to solve than when SAGE 
was first conceived. Hence Lincoln Lab 
can be expected to devote all of its 
efforts to upgrading SAGE’s capa- 
bilities to meet this new threat. Where 
it proves necessary to compromise either 
SAGE performance or Common System 
requirements, the latter naturally will 
have to give. 

The SAGE program, in its concept 
and execution, has a very pointed lesson 
for those responsible for the develop- 
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...about the Only 
V.H.ECommunications 
Receiver 


e that has a frequency range of 50-200 mc 
e that is continuously tunable over the 
entire frequency range without switching 
e that has AM-FM-c.w. selection 
¢ that has variable bandwidth 

This VHF Communications Receiver 
was developed at Servo Corp. to fill the 
need for a high quality, general purpose 
unit that could be used both in laboratory 
work and in the communication field 
Built to the most exacting standards, this 
receiver also provides 
limiter 


® automatic nowe 


¢ exclusive squelch circuit 
® patented 72” bandspread dial with a 
resolution of 0.1 
® maximum sensitivity: 1 micro-volt in 
put or less will produce a 10-db signal 
plus noise-to-noise ratio over entire fre- 
quency range 
e high frequency stability: less than 
0.08", drift over line voltage range of 105. 
125 volts over ambient of—10°C to 
+60°C temperature and 0 to 95°;, humidity 
¢ less than 50 micro-micro watts radiated 
local oscillator power 
Our VHF Communications Receiver is 
being used in general communications 
work; in the laboratory to calibrate other 
receivers; flight-testing; control tower: 
telemetering; propagation studies; evalu 
ating transmitters; and meteor research. 
For the full story on our VHF Commu 
nications Receiver, please fill in os 
name and title in the coupon below 
tach it to your letterhead and mail to me 


Soles relon 


Staff Engineer 
Radio Engineering Dept 


Electro-mechanicai Control Systems 
and Components for Industry by 


Beeline) 7 vale). 


O Ff AMERICA 


Jules Cardon, Dept. C-1 

Servo Corporation of America 

20-20 Jericho Tpke., New Hyde Park, L.1., N.Y 
Please send me more information on 

V.H.F. Communications Receiver 
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WILL 
MIL-SPEC MOUNTS 
WORK 


when you need protection most 
— at steep-angle attitudes ? 


ALL-ANGL © D ISOLATORS 


give vital in-flight reliability protection 


Sure, you can meet the specification with a mount that only has 
to work at a 10-degree tilt. But what happens when the aircraft climbs 
at steep angles or goes into a 90-degree turn or dive? 

That’s where you need ALL-ANGL Barrymount® Isolators. You 
can mount ’em and fly ’em at any cock-eyed angle you choose. And they 
give the same sure protection to vital instruments and controls from 
take-off through every twist, turn, and dive of the aircraft’s most violent 
maneuvers. These curves show why. 














Write now for data sheets AA-0-1 containing detailed performance 
data. And remember — when your problem is protection thru every 
flight attitude, your answer is ALL-ANGL Barry Mounts. For recom- 
mendations, call your nearest Barry Sales Representative. 
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omen, im. 20k aa SALES REPRESENTATIVES 


715 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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ment of the future Common System 
Early air defense planners had the vision 
to recognize the magnitude of the 
problem, and that it could only be 
solved by using the “systems engineer 
ing ipproach ‘* 

lhe SAGE program is testimony that 
successful ipphic ition of the svstems en 
gineering philosophy requires a com 
petent systems engineering group ind 

working laboratory where new de 
velopments can be evaluated with other 
egments of the system. This is the 
only way to solve such complex prob 
lems as air defense and air traffic con 
trol. 


Pooling of Effort Needed 


There are many persons, particular] 
within the ANDB, who recognize thi 
need. ANDB has hopes that the Air 
Force Deer Island facility ma \ 
into such a Common System 
ground 

At present, however, 
manned and lacks faciliti 

signment 

Ihe cost of provi j 
and manpower necessary t valuat 
th« complex svstems required to lve 
our trafic control problems will not be 
low. Yet it will be cheap in compari 
son to the economic loss which th 
nation will suffer in poor utilization of 

civil and military aircraft if such 
facilities are not provided 

Because of the time required to as- 
semble facilities and manpower after 
funds are made available, there is much 
need for haste 

If Deer Island does become a Com- 
mon System laboratory and_ proving 
ground, it will be a significant start on 
1 long-range solution to the present 
problems. However, there will still be 
1 basic shortcoming in the set-up 

Although ANDB is responsibl for 
sponsoring programs ind development 
for Common Svstem use, the several 
million dollars which it has to spend an 
nually is but a small fraction of th 
military monev going in the develop 
ment of similar techniques and equip 
ments intended for tactical use. 

Collectively the nation is pouring a 
great deal of scientific effort into com- 
munications, navigation, and trafic con- 
trol developments. However, the results 
are not being collectively applied to 
Common System problems, parti lly be- 
cause of military securit 

If President Eisenhower's new Special 
Assistant for Aviation Facilities Plan 
ning, Edward P. Curtis, can find a way 
to harness the nation’s collective know 
how and efforts in this field, the pro 
lems of mushrooming traffic in the jet 
ge can be solved, probably in_ time 
Otherwise the growth of the nation’s 
civil and military airpower will be badly 
throttled 
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ACCURATE ENGINE TEMPERATURE information helps this 80-ton transport land, unload and take off again in three minutes. 


G-E Servo-temperature Indication Systems 
Chosen by Convair for Navy Turbo-prop R3Y 


New General Electric Systems Have Expanded-scale Dual Repeater Indicators; 
Give High-accuracy Temperature Readings for Both Pilot and Flight Enginee 





GENERAL 
ELECTRIC 
INSTRUMENTS 
FOR AVIATION 


ELECTRICAL QUANTI- 
TIES 


ENGINE SPEED 
POSITION 
FUEL FLOW 
NAVIGATION 
LIQUID LEVEL 
TEMPERATURE 
COMPONENTS 


TRANSFORMERS FOR 
AIRCRAFT 


FIRST OF ITS KIND on any operational aircraft, 
the G-E servo-temperature indication installa- 
tion on the R3Y includes eight amplifiers, one 
for each turbo-jet, eight two-inch master in- 
dicators for the flight engineer, and four three- 
inch dual repeater indicators on the pilot’s in- 
strument panel. Systems report turbo-jet tem- 
peratures simultaneously to both pilot and 
flight engineer. 

EASY TO READ expanded scale used on G-E 
temperature indicators lets flight personnel read 
engine temperatures quickly. This 
difficulties encountered in reading two-scale or 
sub-dial type indicators. G-E dual pointer in- 
dicators save valuable space on pilot’s instru- 
ment panel; give two readings on the same 
instrument. High accuracy of G-E servo-tem- 
perature indication systems helps assure opti- 
mum engine performance, lengthens engine life. 
AVAILABLE IN MANY OTHER TYPES, General 
Electric servo-temperature indication systems 
can provide signals for control initiation pro- 
portional to temperature, time over tempera- 
ture indication, or for dual repeater indicators. 
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EXPANDED SCALES used with G-E systems allow 
high-accuracy temperature readings in critical 
ranges. 

G-E repeater indicators are readily adaptable to 
X-model aircraft 
simultaneous readings on both pilot’s panel and 


the requirements of where 
photo panel are desired 

FOR FURTHER INFORMATION on G-E servo- 
temperature indication systems or on any G-E 
aircraft instrument, contact your nearest G-E 
Apparatus Sales Office or write Section 586-3, 
General Electric Co., Schenectady 5, N. Y 
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SOME RESEARCH AND DEVELOPMENT . 
ACINPLSHHENT For the answers to your electronic research, 


development and production problems-- 


See Seeburg first! 


Our engineers are ready to work with you on the design, development and 


AN/DKT-4 AIRBORNE TELEMETER 


‘ production of precision electronic and electro-mechanical systems and 

\  . a \\ equipment fo your specification. 1955 marks 53 years of quality manu- 
% facture — with a permanent segment of our facilities and personnel per- 
manently allocated to the development of specialized avionic and Military 


J PT) equipment. Our production facilities match our engineering skills. We 


have an outstanding record of “on time” delivery. 


SPECIAL PURPOSE COMMUTATING SWITCH 
Phone, Wire or Write giving us your requirements. 


SOME PRODUCTION ACCOMPLISHMENTS 


NEW Facilities Brochure - 


“This is Seeburg."’ Reserve 

your copy by requesting it 

on company letterhead today! 

Servo Systems 

Radar Assemblies 

TERRIER MISSILE DATA Aircraft Controls 


RECEIVING AND RECORDING STATION : : 
Audio Amplifiers 


Digital Storage Systems 
Airborne and Shipboard 


Navigation Equipment 
RADAR INDICATOR CONSOLE 


High and Low Frequency R.F. 
Transmission and Receiving Sets 2 Pl ‘ 
Guided Missile Electronic Units t 
SPECIAL PURPOSE ANTENNA MULTI-COUPLER Airborne Radar Antennas 
Micro Wave Equipment 
Magnetic Tape Recorders 
Telemetric Equipment 
RADAR MODULATOR 
Electronic Computers 


Music Systems 


, 5.P, Fad 
ENGINEERS will find chal- 
lenging opportunities in our 
oa ' mes engineering division. Write 
MISSILE-BORNE TELEMETER for complete information 
CORPORATION 


Established 19C2 
1500 North Dayton Street - Chicago 22, Mlinois 
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RELIABILITY BEGINS AT THE BREADBOARD 


Military Penalty-Reward Plan Will 
Force Avionic Reliability Efforts 


The Defense Department has launched a new program which may 


well revolutionize the procurement, development, design and 


manutacture 


of avionic equipment and its component parts. 


The new program, which holds promise of getting at 
avionic equipment unreliability problems, is aimed at casing 


the root of 


the military 


maintenance burden and saving the taxpayer’s money as well. 


When the results of current Defense Dept.-industry 


studies are 


implemented, perhaps in another year, specifications for new equipment 


developments may include specific “minimum reliability figures” to which 


the equipment must be designed. 
l'o put teeth into this provision, the 
ontract spell out detailed tests 


ind reliabilit 


Dhl 


tudics which must be 


run on the cquipment at every stage 
f its life cyck 


pilot production model and production 


development model, 


units 

In selecting contractors for both de- 
velopment and production, procure- 
ment regulations may be revised to re- 
quire evaluation of the potential con- 
tractor’s ability to produce reliable de- 
signs. And when production contracts 
ire awarded on the basis of low-bid, the 
Defense Department may add 
mated maintenance costs to the con- 
tractor’s bid price to come up with an 
overall cost figure. 

The need for such an approach is 
pointed up by a Rand Corp. study 
which showed that the Air Force spends 
about two dollars every year just to 
maintain each dollar’s worth of airborne 
avionics equipment. ‘Thus, about cight 
to 10 times the original equipment 


cost is spent in maintenance during its 


esti- 
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With present I 


I i 
what may seem be a bar 


lifetim< 
practices, 
gain in mitial price can turn out to be 


i costly illusion 


Time for Action 


Spearheading the Defense Depart 
ment’s electronics reliability program 
is J. M. Bridges, Director of Electronics, 
Office of the Assistant Secretary of De 
fense for Applications Engineering 
Prior to taking his present post, Bridges 
was chief engineer of the New York 
l'elephone Co., where reliability is not 
only a fetish, but an operating reality. 

Bridges believes that the increased 
emphasis and attention focused on the 
reliability problem by various Govern 
ment, technical and industry groups 
has had a salutary effect. ““There is a 
definite indication that some of the 
new clectronic devices, developed over 
over the past two or three years, are 
reflecting the broad and intensified em- 
phasis on reliability,” Bridges says. 

“However, in spite of all the general 
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cquip nel 


are almost certain 


ment unreliabl Bridg« 


Reliability Knowledge 


Emphasizing that he does not 


dropping the broad program of educat 
ing all concerned with the problems of 


uggcst 


reliabilitv, Bridges believes however 
that “we 
the productivity of the cduca 
diminishing. W« 


specihc m 


have come to a point where 
general 
tional approach is 
need to 
our actions if we are t 
rcliability improvement de 


military equip 


now become more 


obtain the d« 
gree of 
manded for clectroni 
ment 

We know 
of the 
permit 


enough now about some 
unreliability to 
ichon to bx 
taken im certain bv the military 
Bridges savs. For ex- 
ontrolled tests on 
l'acan receivers, now under way at the 
Navv’s Johnsville, Pa., facilitv, have pro 
duced more useful data on basi 
of unreliability than could have 
vears of actual in-ser 
i case ¢ Radio Corp 
of Amen program to debug the 
AN/ARC-21 t1 iver also has added 

to the pool of 1 bility knowledge 
entl iware of 


We 
to know that 


cit¢ 
ire justified 


basic causes of 


specific unified 
iTcas 


departments sy 
unpl current 


causes 
: 
pecn 

obtained in two 


reports 





Woman 


wartare, 


° 
Like a 

‘In supersonic 
tronics is like a woman—difficult to live 


nuclear elec 
with, impossible to get along without.” 
This is the way one military spokesman 
sums up current thinking on electronics 
and its reliability problems, 

The growing numbers and complexity 
of avionic equipments, with their mainte- 
nance and logistics problems which re- 
sult from lack of 
coupled with the difficulty of getting and 
keeping skilled technicians who can keep 
the equipment operating, are cause for 


suitable _ reliability, 


major concern in the military services. 

After several years of grappling with 
this elusive problem, the Defense De- 
partment has come up with an ambitious 
program which holds promise of coming 
to grips with the problem in its breed- 
ing grounds—the development labs, de- 
sign engineering groups, and the “front 
offices” of the nation’s electronics indus- 
try. 

This article describes the program. 




















... about the NE 
Servoscope° 


There's a new look about the Servoscope 
precision multiple signal generator. At 
the request of many airborne systems 
design engineers who use Servoscope con 
tinuously in their work, we've redesigned 
the meters and face panel . human 
engineered the dials, switches and infor 
mation display to reduce fatigue and 
increase accuracy 
& Servoscope saves valuable man-hours 
in the design and analysis of airborne 
servo equipment. With Servoscope you 
have a direct method for measuring gain 
and phase shifts of any system or com 
ponent in the subsonic frequency ranges 
Just by turning the big phase dial, you 
can read the phase shift of the servosystem 
under test. Corresponding gain changes 
are read from the newly-designed ampli 
tude meter. Servoscope generates three 
types of signals—sine wave, modulated 
carrier, and square wave 
Bm Servoscope is an extremely versatile 
test instrument. You'll find it used in aero- 
nautical research and design for: autopilot 
and damper testing; simulating rate gyro; 
testing and design of flight instruments; 
testing frequency response of electro- 
hydraulic servosystem; automatic flight 
control design; solving frequency problems 
of servosystems; to check vibration; and 
testing servo amplifiers 

For the full story on Servoscope, please 
fill in your name and title in the coupon 
below. Attach it to your letterhead and 
mail it to me 


Chief Control Systems Engineer 


Available with high persistence, 
precision indicator. 


Electro-mechanical Control Systems 
and Components for Industry by 


_SERVO 


Sei YA CORPORATION 


Tom Westover, Dept W-8 

Servo Corporation of America 

20-20 Jericho Tpke., New Hyde Park, L.!., N.Y. 
Please send me more information on 

Servoscope. 
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of a contractor to do a 
ing to J. M. Bridges, 


Defense for Applications Engineering. 


attitude of the contractor. 
“We must make it clearly 


for delivering high-quality engineering.” 





Contractor Capability Important 


“We must give far greater consideration to the demonstrated capability and desire 
good reliability engineering job before selecting him,’ 


Director of Electronics, 


“Regardless of how thoroughly and completely we establish in specifications the 
parameters of reliability and the methods of meeting them, the quality of the result- 


ing design depends very largely upon the competence, 


known throughout the electronics industry 
demonstration of a company’s ability and earnest desire to do a thorough and excel- 
lent reliability engineering job is a firm prerequisite for obtaining continued military 
electronics development and engineering contracts. 

“In selecting a contractor for a developmental program, price and promised time 
schedules should be secondary to the assurance that a contractor has the capability 


’ accord- 


Office of the Assistant Secretary of 


experience and management 


that the 








realistic and reasonable, Bridges’ office 
has formed nine industry-militarv work- 
ing groups to study different facets of 
the problem and come up with specific 
implementation recommendations 
Kach group is headed by an industry 
representative, and consists of two rep- 
resentatives from each of the three mili- 
several morc 
representatives Collectively 
committees form the Ad- 
Reliability of Elec- 
AGREE). 
GREE com 


issign 


tarv services, as well as 
industry 
the nine new 
Group on 
tronics Equipment 

Mach of the 
mittees has been 
ment. Among them 
e Develop minimum acceptability fig- 
ures for reliability of various types of 
military equipment. These 
figures 
tween-failure or on 
providing it can be 
titative way. 

The figures chosen for cach tvpe of 


Visory 


Tinie 


given a specihic 


clectroni 
expressed as time-be 
other 


spec ified 


may be 
some basis, 


l qu Ill- 


equipment will reflect such factors as 
its operational requirements, 
maintenance, complexity, and/or other 
significant factors. For example, mini- 
mum acceptability figures for the re- 
liability of a yaw damper system, whose 
failure incapacitates the aircraft, would 
be higher than the figure for a flight 
director whose failure would 
merely inconvenience the pilot. 

¢ Develop basic test requirements, for 
use on development models, which will 
prove conclusively that the design is 
capable of mecting the minimum ac- 
ceptability figure for reliability for that 
particular type of equipment. These 
tests would be in addition to the per- 
formance requirements set forth in the 


IIssion 


svstem, 


cquipment specifications. 

¢ Develop basic test requirements for 
use on pilot production and full pro- 
duction models, which will prove con- 
clusively that the equipment meets ac- 
ceptability figures. 

e Investigate and recommend methods 
of specifying development procedures 
which will insure that equipment de- 


signs have the required reliability. ‘This 
may include such things as theoretical 
reliability prediction, component selec 
tion, qualification and application fot 
specific circuit ind environment requirc 
ments. 
e Kstablish criteria and techniques for 
specifying reliability of components and 
tubes in terms of failure rate as a func 
tion of time and environment. (Bridges 
believes that this is essential in order to 
determine how much improvement in 
components is needed tu meet the 
liability requirements of different types 
of equipment 

\s part of this phase, Bridges believes 
it is necessary to revise the procedure 
component manufacturers 
now obtain military approval of their 
new products. At present, qualification 
is granted on the basis of experimental 
samples, with no subsequent follow-up 
to assure that production units are pro 
duced to the standards 

Bridges believes it 
to run. military qualific ition tests on 
pilot production components, and then 
require re-qualification every two years 


bv which 


Samec 


mav be desirable 


Procurement Scrutinized 
The AGREE program includes 


e Study of procurement and contract- 
ing practices and regulations to deter- 
mine their compatibility with reliability 
Ihe committee is to recom 
desirable to im 


objectives 
mend changes where 
prove reliability. 

e Investigate equipment packaging 
practices for shipment, and recommend 
improvements which will enhance re 
liability. 

¢ Investigate equipment storage and its 
effects on reliability, together with 
recommended improvements 

© Review operational and maintenance 
procedures and suggest improvements 
enable equipment pet 
maintained in services 
at, or near, its inherent design level 
Ihe committee will consider whether 
maintenance should be based on equip 


which would 


formance to be 
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EW: 


LAMINATED 
SHIMS 
of 
Aluminum 





2 


You can now get all the advantages of aluminum — light 
weight, non-corrosion and freedom from electrolytic action 


—in both LAMINUM® and LAMISOL.® 

In LAMINUM® the .003” laminations are held together by a 
microscopic binder over their entire surfaces. LAMIsoL® 

Shims are tack-bonded at the edges only. 

Both types of aluminum Laminated Shims look and func- 

tion like solid shims. Yet they p-e-e-l quickly and easily for 

fast, accurate assembly. No counting of loose layers. No 

stacking. No miking. You save in machining and finishing, 
in maigganianes adhtments, too, 


ens sae tae es Laminated 


Aluminum Shim laminations ere 2-SH-19 .003” foil conforming to U. S. Spec. Q@-A-561. 
Also available as pert solid, part laminated Shims in accordance with Boeing Process Spec. 
Boeing Standard BAC-5430 and BAC-1524. 


FLASH ! ero: 


100 UNION STREET, GLENBROOK, CONN. 





Gentlemen: 
Please send me, without obligation, an actual 
aluminum Laminated Shim and your interesting 
free booklet telling all about laminated shims 
and how they're used to cut costs. 





USE PENCIL OF BALL POINT PEN 




















@ Iceland 


® Greenland 


THAT OTHERS MAY LIVE 


This is the motto of the Air Rescue Service, proved by their 
actions. Last year alone, the 40 Air Rescue Squadrons flew 
3,954 missions totaling 29,035 hours to give aid and comfort to 
30,796 people, military and civilian, rescuing 2,619 from certain 
death. Grumman is proud to build the Albatross amphibians 
flown by the USAF Air Rescue Service. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage + Long Island + New York 


Designers and builders of supersonic Tiger, transonic Cougar, S2F sub-killer, Albatross amphibian, metal boats, and Aerobilt truck bodies. 
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ment than 
intervals 


and personnel 


performance, rather being 


imricd out at regular time 
use of marginal testing, 


training problems 


Procurement Policy Scope 


current 
practices, and their effects on reliability 
Bridgx ’ h 1S isked the AGRI I 
evaluate 
¢ Implementation of Defense Directive 
No. 4105.10. This directive 
Mar. 17 ognizes that in highh 
complex equipment it frequently is to 
the Government's advantage to plac 
initial procurement with the compan 
vhich developed the equipment. The 
directive savs, in part, that where anah 
“it is in the Government's 
interest to award such production to a 
price advan 
illowed to 


In studving procurement 


group t 


issued 
1955 rec 


sis indicates 


development contractor, 
tages alone 
dictate an award elsewhere.’ 

e Methods of selecting contractors for 
development and production, and the 
possibility of including an evaluation 
f their ability to produce reliable dc 
SIZNIS 

¢ Possible advantages of combined dc 
velopment-production contracts 

¢ Possibility of adding estimated 
maintenance costs to a bidder's quota 
tion to come up with an overall price 
before determining the low bidder on 
1 contract 


should not be 


Cause of Unreliability 


While some claim that the military 
must accept increasing unreliability as 
the price of more complex equipment 
required in modern warfare, Bridges’ 
experience with the com 
plex equipment used by the telephone 
and more 


much morc 


companies leads him to other, 
optimistic, conclusions 
Despite the fact that components 
including tubes, bear the brunt of 
criticism for present reliability prob 
Bridges believes that the 
“the lack of maturity of prod 
ind failure to evaluate the 
of design, through 
tests ind SCTVICC 


lems, greatest 
cause Is 
uct design 
inherent reliability 
realistic 
evaluation, 
undertaken.” 

Both the military and industrv must 
share responsibility for this situation 
Bridges believes. When an advanced 
new weapon or equipment has been 
developed, the military understandabh 
is anxious to rush it into production 
to meet a pressing tactical need. ‘The 
research and development engineers, in 
turn, concentrate on achieving the basic 
technological goal, and often neglect 
the laborious and less glamorous job of 
engineering the device for production 
ind service use. Bridges savs 

“The greater the technical 
ment, and the correspondingly in 
creased potential tactical 
which together usually mean more com 


engineering 
before major production is 


ac hieve 


usefulness 
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greater the 


plexity the 

production for service us¢ 
loo often 

successful functional demonstration of 


ndicating 


both partics interpret 
in experimental modcl 
that it is ready for production Bridg« 
idds 

Such haste 
time-consuming design fixe on the 
field retrofit 


results in expensive and 
production line, extensi 


modification programs, and sometim« 


the dropping of the entire program 


Sound Engineering Needed 


Ihe military must take 
tion to be sure that every new 
into production has a olid 
reliability 
ind has proved 


Positive 
item 
ordered 
foundation of 
during its development, 
its rchability through tests such 
which AGREE is now developing 
Bridges believes. 

While the quality of tubes 
poncnts plavs i vital role in cquipment 
rcliabilitv, and further improvement 1s 
desirable, Bridges savs that the real 
reliability problem stems primarily from 
the wav that tubes and com 
used in circuit and mc 


chgmecnng 


ads those 


and com 


these 
ponents iT¢ 
chanical designs. 

Unless an equipment has sound engi 
necring during its development period, 
it is almost certain to prove unreliabk 
despite the highest quality tubes ind 
Bridges savs 
engineering should start 
during the development phase—not 
ifter it is completed. Unless the « irl 
breadboard circuits are designed to us¢ 
tubes and components well within their 
established ratings, and to work prop 
crly when these components’ character 
illowable limits, the re 


— 


Reliability 


istics Varv OVCT 

sulting production 

likely to be in trouble 
Bridges urges more 


equipme¢ nts are 


ittention to pack 
mechanical design of cle 


the develop 


iwing and 
tronics equipment during 
ment phase. This means bringing in 
qualified mechanic il enginecrs to work 
ilongside the circuit enginecrs 

Bridges believes that the 
ment model of an equipment should be 
1 good barometer of the potential 
liability of the ultimate production 
equipment This is the thinking behind 
AGREE ’s efforts to define reliability 
quantitatively and set up necessary cot 
rclation factors between the reliability 
ind the produc 


rar ve lop 


of development models 
tron items 


Longer Development Cycle 


Bridges admits that the addition of 
reliability engineering will extend the 
development evel ind increase its final 
cost 

Howeve! 
reduction in the time and cost required 
to make the transition from develop 
ment model to production, he believes 


‘In fact, I would expect the overall 


there will be an offsetting 


|. about a New, 
Automatic Direction 
Finding System 


of HF/DF in 


The potential usefulness 
long range air traflic control and naviga 
tion has seldom been realized because of 
high operator cost ind time-consuming 


operating procedure 


Now, Servo Corp.'s new remote con 
trolled HF/DF furnishes instantaneous 
L).1 bearings without operator cost for 
both emergencies and routine flight moni 
nae ind traftic The unattended 

1).F. antenna site may be tive miles away 


from the control tower 
Our HF Dt vstem Rives the control 


tower operator a nstantaneous 
bearing and trac iin of uircraft without 
interrupting his normal duties. Now the 
tower apes itor can give a 1L).F. steer to a 
entionally as he announce 
Servo Corp auto 


him to con 


pilot as con 
landing instruction 
matic 1).1 vstem enable 
tinuously bearings of all 
aircraft in communication with the tower 


monitor the 


Rescue greatly 
speeded up—with increased safety for the 
Multiple 1).F. installations 
give an immediate fix on aircraft in trouble 
litched planes. A D.1 
obtained and available to the 
ifter the ini 


operations can be 
rescue planes 


and downed ot 
steer is 
rescue pilots within seconds 


tial contact 

For the full story on our D.F 
please fill in your name and title in the 
\ttach it to your letterhead 
and mail it to me 


systems 


coupon below 


ites 
— 
— ee eee eee ee ee eee ee ee ee ee ee eee ee 


W2UCM 
Chief Radic 


Engineer 


we 
oo 


fete] ie). 7-sale), | 
OF AMERICA 
Paul G. Hansel, Dept. G-1 


Servo Corporation of America 
20-20 Jericho Tpke., New Hyde Park, L.! 


Please send me more information 
Direction Finding systems 
Name : 

1 Title 
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On the prowl, the glint in 

its electronic eye made more 
deadly by use of MINIATURE 
RATE GYROS manufactured by 


AMERICAN GYRO (Division of 


Daystrom Pacific Corporation). 


CHANCE VOUGHT relies on Daystrom Pacific 

Corporation for the highly-accurate, miniature rate gyros 
necessiry to complete the deadly, top-secret flight-control system 
used in the Navy's “hot” new day-fighter, the “CRUSADER.” 


4 Chance Vought MINIATURE RATE GYROS built by Daystrom Pacific Corporation 
"Crusader Day Fighter incorporate the latest advances in flotation design, assuring 


. 


4 reliable performance under the most difficult conditions. 
# 


=? 


Manufacturers everywhere are relying more and more on control 
components and systems produced by Daystrom Pacific Corporation. 
Write today for descriptive literature covering control systems, stable 
platforms, miniature and sub-miniature rate gyros, vertical gyros, 

free and directional gyros, accelerometers, integration, intervalometers, 


potentiometers, synchros, resolvers, sensing and actuating components. 


Openings Are Available For 
Highly Qualified Engineers 


CORPORATION 
3030 NEBRASKA AVE. SANTA MONICA, CALIF. 


MINIATURE RATE GYROS (AC or DC. 
Weight 0.6 to 0.7 pound 

Diameter 2.2125 inches 

Length 2.34 inches 

Will meet any known requirements. 
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time scale and cost, from the start of 
development to production, to be less,” 
he says 

However, the major benefit which 
Defense secks, and hopes to gain from 
the new plan, is a marked improvement 
in equipment reliability 

\s proof that developmental models 
in be designed for reliability, Bridges 
ites the two following examples 
e Shipboard radar, employing 200 
tubes, operated in Navy's Operational 
Development Force for 22 months with 
only two recorded failures. One of 
these was a transformer failure, while 
the other was due to foreign matter in 
the waveguide 
e Airborne range-only radar, was bench 
ind flight tested for 18 months with 
out a single failure 


Pilot Production a Must 


Another major way to improve elec 
tronics equipment reliability, Bridges 
says, 1s to make it mandatory that pilot 
production and realistic service evalua 
tion of the pilot-produced equipments 
large-scale production. By pilot 
production, Bridges means the con 
trolled manufacture of a limited num 
ber of items to the same drawings, specs 


pre ede 


ind with the same tooling, if possible, 
that will be used for full-scale produc- 
tion 

The objective is to verify the pl du 
bility of the design and provide suf 
hcient numbers of production-tvp 
quipments to obtain statistical quan 
tities of data from the service evalua 
tion. Unless design shortcomings are 
liscovered and corrected before full 
production gets underway, changes ar¢ 
lificult and costly to make 

Bridges believes that pilot production 

part of the design engineering pro 

because it is the first real proof 

I design This leads him to sa 
that pilot production should go to the 


} 


ginal equipment developer im tine 


vith Defense Direction 4105.10 


Now Is the Time 


s estimates that it will take at 
vear for AGREE to thrash out 
ts recommendations and work them 
nto Government specs and procur 
nent regulations However alert 
wionics manufacturers will not wait for 
lightning to strike 
Many firms are iccustomed — to 
throwing together” a breadboard 
quipment merely to prove principles 
While the new philosophy won’t elimi 
nate the breadboard circuit, it will mean 
that the equipment delivered to the 
Government will have to be a reliability 
engineered version of the breadboard 
An unreliable development model 
vill seriously jeopardize the equip- 
ment’s future, and the contractor's 
chance of getting a production order. 


AVIATION WEEK, March 12, 1956 


ULTRASONIC 
FLOWMETER 


Accurately measures 
these 5 values 


Mass-flow rate 
Volume-flow rate 

Fluid idensity 

Total mass transferred 
Total volume transferred 


smooth-bore sensor 

no moving parts 

rapid response 

works in both directions 

accuracy independent of flow pulsations 
lightweight, sturdy construction 


CHECK THESE TYPICAL SPECIFICATIONS 


Rate Ranges: 0-720,000 pounds per hour 

0- 90,000 gallons per hour 
Accuracy: 1% of maximum rate 
Dynamic Range: 20:1 with linear readouts 
Fluid Types: JP-1, JP-3, JP-4; 80, 91, 100, & 115 octane 
Insertion length: 10” for 4” diameter sensor 


The Maxson Ultrasonic Flowmeter satisfies fuel-measurement re- 
quirements for aircraft and missiles. It is suitable for operation at high 
or low fluid temperature, can provide direct and continuous density 
measurement and, with appropriate indicators and servos, is uniquely 
suited to many special fluid-control applications 

Write for technical bulletin giving complete information on the 
operating principle and construction of this versatile measuring instru- 
ment. A brief description of your proposed application will enable us 
to make specific recommendations. 


_, 47-37 hustell Place 
{ Long Istand City 1. 


sie phe capes: 








Austenal microcast gives you better 
turbine power wheels more economically, faster 


In many sizes, for most turbine applica- 
tions Austenal Microcast gives you bet- 
ter, less expensive power wheels. 


Here’s why. Austenal makes turbine 
wheels by investment casting, thus elim- 
inating costly machining and at the 
same time allowing the use of new high- 
strength, ultra-high-temperature alloys 
that are impractical to machine. 


Too, investment casting is dimension- 
ally accurate. Tolerances are held to 


within +.005” per inch, and blades can 
be of virtually any thinness (down to 
.020”) contingent, of course, upon 
wheel design and size. 


Austenal manufactures wheels in many 
sizes from two-inch midgets to giants 
17 inches in diameter. These units are 
made to the most exacting standards, 
rigorously checked and re-checked dur- 
ing every production phase to guarantee 
they are exact — internally sound and 
externally perfect. 


» 


“Design with Microcast in Mind,” 
Austenal’s latest informative book- 


LABORATORIES, . let, tells you how to get the greatest 





benefit from investment casting. 


on ee 
224 EAST 39th STREET, NEW YORK 16, N. Y. Write for it today. 
7001 SOUTH CHICAGO AVE., CHICAGO 37, ILL. 
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PIASECKI HUP-4 ON CANADIAN NAVY MISSION 


Helicopter Design Lags Behind Needs 


Enthusiasm for the potential of the helicopter, particularly among 
short-haul airlines, continued to be high in 1956. 

Despite the fact that progress toward achieving this potential remains 
slow, studies of the market have lost none of their optimism. The big 
question is just the same as it was a year ago: Where is the equipment? 

The answer also is a year old and still must come from the military 
services, who have had it from the beginning. They continue in their role 
as the helicopter industry’s biggest customer, severest critic and sponsoring 
angel of the developments that will make the commercial potential pay 


off, if it does. 

Nobod\ 
but there is apprehension in the in 
kederal Government's 


has mentioned it out loud, 
dustrv over the 
proposed new highway program rom 
1 current spending rate of $790 mil 
a vear for roads, the Administra- 
proposes to climb to an annual 


lion 
tion 


2 1965. Na 
portion of this 
go into turnpike projects, 
builders know will be 


outlay of $3 billion by 
turally, a 
money will 
roads which the 
heavily traveled 
It has been estimated that today all 
the common getting no 


substantial 


Carricr irc 


BELL XH-40 


the traffic in the 
60 to Vhis is the 
range being eved so happily by short 
haul with interest in 
rotar\ Further, exper 


than 12 of 
trip range 


morc 
250-mile 
uirlines, wid 
wings s sav, the 
percentage is going to decline. There 
is no doubt about it—the turnpike- 
building program is a major factor in 
this picture 

(hose who are skeptical of the heli- 
ability to turn out 
comfortable, economical multi- 
engine aircraft bv the target date of 
1960 are predicting that more short- 
haul passengers will use autos. On top 
of this, the past seen the 
interest of major 
the introduction of 
turbojet transports. These developments 
taken all of their atten- 


copter industry's 


] ’ 
large, 


vear has 
airlines centered on 
turboprop and 


seem to have 
tion 

Ihe Rotorcraft Committee of the 
Air ‘Transport Assn., for example, will 
later this month for the first 
since February of 1955. High on 
the agenda will be the demand by 
some of its members that navigation 
and air trafic control systems for long- 
range and high-speed jets must be de- 
signed for use bv helicopters as well 
as new fixed-wing transports 


} 


mect 
time 


Most Promising Copters 


The meeting also will seck 
nation of airline ideas on helicopter 
design, performance and heliport spect- 
fications. “A major necessity,” one ex- 
pert told Aviation Week, “still re- 


( oordi- 
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mains the same: a helicopter that can 
make money. 

“The job can be done, but it is 
contingent on a supermarket approach 
to the operation, with lowest possible 
overhead for each passenger handled.” 

Best bets are the same as they were 
a year ago. These aircraft are the 
Sikorsky S-56, designed as a Marine 
assault helicopter, and the Piasecki 
YH-16, a transport similar in size to 
the DC-4. The S-56 has spent a year 
fighting mechanical difficulties while 
its designers have struggled to come 
up with worthwhile improvements. ‘The 
second Piasecki YH-16, powered with 
138 turbine engines, met disaster this 
winter. ‘The program will be continued 
with support from the U. S. Army 

Meanwhile, most promising aircraft 
appears to be the Sikorsky S-58, known 
to the Army as the H-34 and to the 
Navy as the HSS. It is a single-engine 
helicopter and for this reason remains 
only an interim aircraft to commercial 
air line operators. New York Airways 
has ordered eight S-58s and Sabena, 
Belgian air line, has ordered seven. 
Both will start taking deliveries this 
ycar 


Praise For $-58 


The S-58 will carry 12 passengers. 
There are glowing reports from the 
military services on its performance ca- 
pabilities. The Navy, for example, says 
it is the first helicopter to mect all re- 
quirements for instrument flight 

Success of the S-58 and its quick 
appeal to New York Airways and Sa- 
bena forced Piasecki Helicopter Corp., 
now changing its name to Vertol Air- 
craft Corp., to abandon plans for com- 
mercial certification of the H-21. Vertol 
can be expected to come back, how- 
ever, with a turbine-powered version of 
this tandem, on which development 
work is going forward under Army 
sponsorship. Sikorsky also is working on 
a turbine engine S-58. Both helicopters 
will have more than one engine, pro- 
viding greater safety and comfort. 

The past vear also has seen the 
slow death of a proposed joint Army- 
airlines venture to build up scheduled 
experience with present rotarv-wing 
equipment. The general idea was that 
the military would provide some equip- 
ment for air carriers to use hauling 
mail and cargo over regular civil routes 
on a time-table basis. The operators 
have lost none of their enthusiasm for 
this project, but its military sponsors 
have failed to win necessary approval 
at the Pentagon. 

\ top Army aviation officer told 
AvIATION WeeEK his service still likes 
the idea but that Air Force coopera- 
tion is needed and is not forthcoming. 
“We can’t do it by ourselves,” he said. 

There are a few other factors that 
indicate the commercial helicopter out- 
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IS WEATHERHEAD’S PRODUCT 


COMPRESSORS 

TITANIUM PRODUCTS 

AIRCRAFT ENGINE PARTS 

CORED FORGINGS: TITANIUM, ALUMINUM, BRASS 
PRECISION ALUMINUM, BRASS, STEEL FORGINGS 
HOSE AND HOSE ENDS; HOSE ASSEMBLIES 
MS (ER)© FLARELESS TUBE FITTINGS 

DRAIN, SHUTOFF, RELIEF VALVES Ae incrocans in opted, cine and 

ROTO-MITE® SWIVEL JOINTS altitude impose heavier demands 


on aircraft parts, Weatherhead 
SELF-SEALING COUPLINGS 


keeps pace with engineering and 
ACTUATING CYLINDERS production standards accepted 
CLUSTER FITTINGS by the government and every 
AN TUBE FITTINGS U. S. engine and airframe manv- 


JET NOZZLES facturer . . . It pays to specify 
GRR NOMS Weatherhead precision products. 


“4 Donk, TE feararsiess 
ohh, WE So ee 


See ae Weay, ER, WITH 
THE WEATHERHEAD COMPANY... p¥edatton Diuisiou 


ANTWERP, OHIO + GLENDALE, CALIF. 
ST. THOMAS, ONT., CANADA 
(The Weatherhead Co. of Canada, LTD.) 
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look has been more or less stagnant for 
the past vear. ‘They includ 

e Maintenance and operating costs stil! 
ire high, although there have been 
notable advances in prolonging the life 
f critical components. ‘The high cost 
re reflected in the amount of Civil 
\cronautics Board subsidy given to the 
two existing helicopter passenger ser 
ices in’ New York and Los Angek 

though indirect costs also arc an im 
portant factor Ihe CAB subsidy per 
passenger carricd in’ New York 1s 
$48.99. ‘The Los Angeles figure is 
higher. The helicopter is the Sikorsky 
e There has been no worthwhile prog 
ress on municipally-provided downtown 
heliports. While New York officials 
have been in a wrangle over the issuc, 
1 couple of new hotels in California 
md Texas have provided landing spots, 
possibly 1S much for thy publicits 
value as for real utility 

e The Civil Aeronautics Board has be 
fore it about 60 applications for heh 
copter routes. Board spokesmen profess 
to be svmpathetic, but it appears that 
until better equipment is available and 


the subsidy expense becomes more rea- 
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HILLER YH-32 


SIKORSKY H-34 


KAMAN HOK-1 


SIKORSKY S-59 
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MS-25089 


PUSH-BUTTON 
SWITCHES 


. designed to MIL-S-6743 specifi- 
cations for aviation’s toughest jobs. 


Fully moistureproof 

Positive snap-action cannot be teased off 
contact 

Withstands 20G vibration up to 2,000 cps. 

Made in six single-pole circuit arrangements 
Choice of 7 mounting adapters (illustrated) 


Rated for 25,000 operations at 10 amps, 28 
volts de. 


Detailed specifications on the com- 
plete line of Hetherington precision push- 
button switches designed to MIL-S-6743, 
drawing MS-25089 will gladly be sent on 


request, 


HETHERINGTON, Ince. 
1200 ELMWOOD AVENUE © SHARON HILL, PA. 
West Coast Division: 


139 Illinois St. 
El Segundo, Calif. 





HETHERINGTON 
Suap-bction Suitehes 


SNAP-ACTION SWITCHES FOR ALL AIRCRAFT AND 

PRECISION INDUSTRIAL APPLICATIONS * INDICATOR 

LIGHTS © SWITCHES WITH BUILT-IN LIGHTS * HIGH- 
IMPACT RELAYS @ COILS * SOLENOIDS. 


SEE US AT THE I.R.E. SHOW—330 COMPUTER AVE. 
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sonable the requests will remain in 
the file. Recently a CAB examiner 
recommended that Helicopter Air Serv- 
ice of Chicago be permitted to expand 
its mail and cargo operation int i 
passenger-carrving line. If the permit 
granted, HAS will be th 
provide service to a downtow1 
e ‘There is a strong tendenc 
part of som« military requirements off 
cers, particularly in the Air Force, to 
look upon the helicopter in interim 
urcraft, pending developm« it of a new 
vehicle that can rise vertically and 
hover and still be capable of fast for 
ward flight. USAF is seeking proposals 
for such an improvement. Army also is 
interested and encouraging the National 
Advisory Committee for Acronautics as 
well as the industry in research on the 
design of a fixed-wing plane that can 


operate from an unimproved — short 
landing strip 


Other Growth Problems 


Other problems facing the commer- 
cial airline with plans for helicopter 
operation include education of the com 
munity and the public to accept the 
service and intelligent revision of the 
Civil Air Regulations 

It has been estimated that develop 
ment of the helicopter to date repre- 
cents an imvestment of a quarter of a 
billion dollars. The commercial subsid 
bill now runs almost $3 million a year 
It is 12 vears since CAB took up its 
first consideration of a helicopter serv- 
ice application and was forced to post- 
pone a decision because there was a 
war going on. There is no denying 
that progress has been made and will 
continu 

Air Transport Association studies of 
the trend are based on operating costs 
per available seat-mile. The figure they 
give for helicopters in 1945 is .0904 
cents. For 1955 it is .0632 cents and 
they estimate the 1965 figure will be 
0361 cents. This is about twice the 
1949 operating cost for fixed-wing air- 
planes. 


Military Outlook 


Among the military services, the 
Army continues in its role as the heli- 
copter industry’s big hope—for every- 
thing from the 40-passenger YH-16, 
with big turbine engines, to the one- 
man, casy-to-fly platform on a ducted 
fan. 

In addition to its enthusiasm for the 
Sikorsky H-34, the Army in 1955 made 
wide progress with that helicopter’s 
competitor, the Piasecki H-21C. It 
Iso is pressing development of a new 
utility helicopter, the Bell XH-40. Fea- 
tures will be high performance (sec 
charts) and great emphasis on the de- 
sign of componcnts for long life and 
overhaul periods, simplified mainte 
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NATION-WIDE SALES and SERVICE 
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CURTISS-WRIGHT 


TURBOLECTRIC 
PROPELLERS 


will insure high performance 
and precision control for the 


-giant global turboprop transport 


The Air Force’s newest and biggest global car- 
rier is the Douglas C-133 turboprop cargo trans- 
port. Over 148 feet long, with wing spread wider 
than a football field, this high speed, long range 
aircraft which will lift twice the payload of any 
military transport now in service, is expected to 
set new standards of performance as a global 
carrier of air cargo. 


Powered by four turboprop engines, the 
C-133 is equipped with 3-bladed Curtiss-Wright 
Turbolectric Propellers — the most efficient 
means of converting engine power into useful 
thrust. These propellers, with one-piece ex- 
truded, hollow steel blades, provide high per- 
formance and a new flexibility of control 
through full synchronization . . . full feathering, 
either manual or automatic .. . fast reversing 
. -. single-lever power control. 


Turbolectrics are specified for the 


major U.S. turboprop engines, which include 
the T-38, T-49, T-34, T-56 and T-40 


PROPELLER DIVISION 


CURTISS-WRIGHT 


CORPORATION + CALDWELL, N. J 


YOUNG MEN! JOIN THE U.S. AIR FORCE 


> 


Investigate Career Opportunities 
At Your Nearest Recruiting Office 
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nance and reliability. It will be the first 


TX 
heli ypter to usc the new Lycoming 


153 turbine ng 
lso under contract t Bell Aircraft, 
s under development the XV-3 
rotor convertiplane, which has 
made initial flights as a helicopter and 
ion will make the transition into hori 
zontal flight. It is estimated this au 
raft will be in the 175 mph. class 
In its hunt for lower maintenance 
ts, Army has placed an order for 10 
na heh optcrs 
U.S. Navy's demand in the helicop 
r field is centered largely on the need 
improved stability, an important 
in performance of its anti-sub 
rine warfare missions. Bulk of Navv’s 
ypter purchases, however, are fot 
Marine Corps, where progress in 
ng th urcraft for assault opcra- 
on ontimues. 
Ihe Marines soon will have an ait 
ift ricer cquipped for helicopter 
saults. ‘Their most important aircraft 
the Sikorsky HRS (S-55), as it was 
r ago. Like the Army and th 
the Marines are showing top in 
in the Sikorsky HSS (S-5S and 
particularly in view of the de 
| twin-engine HR2S 
rly develop 
mmand’s ISth Au 
ress in Operation 
transport in the 
nonstrated it con 
Ixercise Sagebrush 
isiana. Pilot pro 
to the point 
formation night flving has b« 
utine. For these missions and 
ind rescue, USAF uses both the 
11-21 and the Sikorsky H-19 


PIASECKI YH-16A 
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NORTH AMERICAN 


The F-100 SUPER SABRE streaks through the sky at more than 13 miles a 
SUPERSONIC JETS minute. The world’s first plane able to fight beyond the speed of sound, 
the F-100 also holds the world’s first official supersonic speed record of 
TODAY 822.135 MPH. Hundreds of these fighters, designed and built by North 
American, are now in active service with our Air Force. A key builder of 
military aircraft, North American has even faster, more effective aircraft in 
continuous development for our defense. This work is dispersed through- 
out North American plants in Los Angeles and Fresno, California... and 
Columbus, Ohio, home of the FJ-series FURY Navy Fighters. — 


NORTH 





In addition to the continuous development of supersonic, piloted aircraft 

LONG RANGE MISSILES North American is one of the prime sources of research and development 
on our nation’s long-range missile programs. We cannot picture or explain 

TOMOR ROVV our progress on the SM-64 NAVAHO Intercontinental Guided Missile be 
cause of security restrictions. We can say it will fly at speeds far beyond 

what we call supersonic, be guided and flown by an automatic navigator 

and pilot, driven by a high-thrust rocket engine. The NAVAHO is a major 

addition to this country’s long-range striking power and aerial defense 


North American Aviation, Inc., Los Angeles, Downey, Fresno, Calif.; and Columbus, Ohio 


AMERICAN AVIATION, INC. 4 
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For accuracy in flight... 


With 400-cycle equipment, you just can't take 
chances . . . the very lives of both plane and crew depend 
on its accurate operation. And to get accurate output, 


ay you need accuracy you need accurate input... during engineering and 


manufacturing as well as in flight. That’s why makers 
in manufacturing of aircraft systems and components everywhere depend 

on Leach for the precise power needed during design 

and testing of 400-cycle equipment. 

Now, Leach offers a new 400-cycle power supply for 

laboratory or in-plant use . . . a complete package 

ready to “plug-in.” Characteristics equal those of Leach’s 

widely used mobile ground-power packages—the units 

trusted for supplying precise power during vital 

pre-flight checkout— and ratings from 3 to 125 KVA 


are available. 


Send today for the latest brochure on 
Leach’s broad line of 400-cycle power supplies. 


PRECISE 400 CYCLE POWER 


cco ooo ee ee eee eee eon eee - 


RATING pices ...3 phose—5 to 125 KVA at .B PF. 
1 phase--3 to 85 KVA ot 8 P.F. 
OVERLOAD RATING .. . .. 150% for 5 minutes; 
200% for 5 seconds 
REGULATION 
Frequency ... 400 cps + 0 eps with 
60 + O cps input 
+ 1% 
100 milliseconds 
. less than .25% 
. less than .25% 
per MIL-E-7894A 
.3% rms total harmonic content 
(2% rms available on special order) 


ee 4 ee ee ee we a ae ae ee ee ee ee 


er 


LEACH CORPORATION | INET-PALMER DIVISION 


LEACH RELAY DIVISION 4441 S. SANTA FE AVE., LOS ANGELES 58, CALIFORNIA 


! 
i 
INET-PALMER DIVISION | SERVING INDUSTRY IN THE LABORATORY—IN THE PLANT—ON THE GROUND—IN THE AIR 
! 
| 


DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 




















BEECH PAIR—TWIN BONANZA AND BONANZA 


Business Flying Enters “Golden Decade’ 


By Erwin J. Bulban could vary by plus-or-minus 500, with 
urframe weights ranging from a high 


New York—Business and utility aircraft manufacturers have entered a of 10.4 million Ib. to a low of 5.5 mil 


golden decade that will see their sales more than triple to about $240 lion Ib 
Blue-sky predictions like these are in 


million annually in 1965, according to the Civil Aeronautics Administration’s pr *y ; ae Go 
<i r? ?ccord with forecasts on the uture oO 

) 7 »}- ’ searc ‘ ve > . 
Office of Planning, Rese arch and Development. the U. S. economy beine made by 
his forecast is too conservative, some industry observers say. They pokesmen for other government agen 


believe this volume will be achieved several years earlier than predicted by cies and by industrial leaders. Early this 


government crystal-ball gazers. year President Eisenhower told Con 
: . gress that the U. S. is on the brink of 


OPRD covers itself by acknowledg- will actually attain 10 years from now. 
. 7 : : - é 1 $400-billion national cconomy i 
ing that the $240 million estimate isa It estimates an aircraft production 4] é 
. o " a oO oO y Tow > UU 
median figure—perhaps $20 million _ rate for 1965 of 6,000 airframes weigh bial r pert on Pte : p . x ; 
above or below the volume the industry ing 9.6 million Ib. The airframe figure lon Gross National Product he be- 
. ° lieves we will achieve in 1965 


Keyed to Prosperity 


Ihe builders and salesmen of busi 


he iT 


ness aircraft are fully aware that t 
star is firmly hitched to the fortunes 
of American industri Ihe record 
breaking multi-billion-dollar pace 
business facilities expansion and merg 
crs is a kev reason some fecl CAA 
estimates for 1965 are on the conserva 
tive side 

Whatever the future, it appears 
tain that having passed nother 
perous year, all segments of the 
ness flying industry are headed fo 
further fat gains in 195¢ 
e Aircraft deliveries and sales in | 
were approximately $68.2 million 


AERO COMMANDER SUPER-680 manufacturer's net billing prices and 


)>5 
it 
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about $91 million retail, a 57% increase 
over the previous year. Number of 
units totaled 4,435, a 44% rise over 
1954. Deliveries and sales were the 
highest since the 1946-1947 period 
ind dollar volume was double hot of 
five vears before. 
e Flying hours by America’s business 
fleet reached an estimated 4.3 million, 
some | million hours more than U. S. 
domestic airlines, in spite of new 
records sct by the latter. Last vear’s 
business flying hours represented an 
11% gain over 1954’s total of 3,875,- 
000 and is 45% higher than 1951's 
2.950.000 hours i 
e Airplane miles flown by business users CESSNA 620 
in 1955 totaled approximately 645 mil- 
lion compared to 1954's estimated 
552,610,000 plane-miles. 
National Business Aircraft Assn. 
reports a rapid increase in  member- 
ship from about 325 corporations op- 
crating planes six months ago to around 
100 at present time. The members 
employ more than 1,500 pilots flying 
over 1,000 aircraft, of which some two- 
thirds are multi-engine. 
According to the association, owners 
of business airplanes spent slightly 
over a half-billion dollars last vear on 
new aircraft, rentals, pilot salaries, in- 
surance, modification and maintenance, 
fuel, oil and equipment. NBAA says 
that by 1965 there will be more than 


50,000 business planes flying, of which 
some 8,000-10,000 will be in the multi 
engine classification 

CAA’s planning group estimates that 
in 1956, business aircraft will be flving 
million hours and 1,368 million 


miles. 


Sales and Backlogs 


\ significant point about last year's 
production of 4,435 airframes was that 
the total included $09 twin-engine air 
craft as a result of the industry getting 
into its stride for the first year on light- lenatns inane 


twin output. In the past three years Mithions 
8 


PIPER APACHE 


BUSINESS FLYING FORECAST BY CAA 


it has delivered over 1,500 twins. ‘These 
faster and larger airplanes will be a | 93 sition 
major factor in building an up-spiralling : 
rate of plane-miles and hours in years 
to come. 
Manufacturers registered spectacular 
gains over the previous year’s business. 
Beech commercial sales reached $27 
245,940 in 1955, a gain of approxi- 
mately 40% over the previous year; 
Cessna went to $21,647,311, an in 
crease of 56%, and Piper sold $14,- 
$39,400 worth of commercial planes | - Bs ae a ar 
ind spares compared with the previous ) aon 
vear’s $7,618,736, despite a strike last 2 : — : 
\ugust that cut 1955 production by eausectams, ween 
bout 200 planes. Spares shipments to ---------~+------ 
distributors also reached good propor- 
tions: Beech, $2,481,011; Cessna, $1,- 
247,206 and Piper, $710,080. wae 
Each of the “Big Three” reported 


3.0 Millions 
a 
-“—— 
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Military coding equipment takes one pulse and 
inserts it into a delay line and in effect sends it 
over a number of paths, each of different lengths. 
Combining the output of the paths gives a pulse 
train with pulses spaced in accordance with arti- 
ficial length of the path. Ordinarily the flexibility 
of the equipment is limited by the fixed taps in the 
delay line and the accuracy is established by 
auxiliary circuitry. 

Now Admiral research has developed a com- 
pletely new type of delay line which is infinitely 
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variable within its over-all capacity. It is adjust- 
able with-the greatest facility for any desired 
interval. The accuracy of this line is limited only 
by the accuracy of the measuring equipment. 
Moreover, the Admiral delay line requires less 
complicated switching apparatus. Weight and bulk 
are reduced. Fewer components permit faster 
production at lower cost. Here is one more exam- 
ple of Admiral’s capabilities in the field of military 
electronics. Address inquiries to: 


Admiral 


Cc OR P 


RATION 


Government acess Division 


Chicago 47, Illinois 


100k 10 Admiral ror 

@ RESEARCH e DEVELOPMENT 
in the fields of: 

COMMUNICATIONS, UHF and VHF, airborne and ground. 
MILITARY TELEVISION, receiving and transmitting, airborne 
ond ground. 

RADAR, airborne, ship and ground. 


RADIAC « MISSILE GUIDANCE « CODERS and DECODERS 
TELEMETERING « DISTANCE MEASURING « TEST EQUIPMENT 


@ PRODUCTION 








FACILITIES BROCHURE 
describing Admiral plants, equip- 
ment and experience sent on 
request. 


ENGINEERS! The wide scope of work in progress at Admiral 
creates challenging opportunities in the field of your choice. 
Write to Director of Engineering and Research, Admiral 
Corporation, Chicago 47, Illinois. 
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ubstantial backlogs in the beginning 
of 1956: Beech, over $11.5 million: 
Cessna, over $10 million; Piper, $11 BUSINESS AND UTILITY PLANE SHIPMENTS 
million January —December 1955 

Beech and Piper state that they ex 
pect their 1956 sales of airplanes anc 


parts to exceed $32 million and $20 Complete Aircraft Builder's Net Billing Price 
million respectively Jan.-Dec Dec. Jan.-Dec. Dec. 


Phe heavy demand for new airplanes 





is certam to result in a substantially Age sain 42 $5,059,400 $536,400 


higher number of airframes this vear 560A 31 


Beech, normally cautious about predict —— 
ing output. savs th: s 1956 rOduC —_ 

mg fa : } 1 : es pr du Bonanza F35 437 
on Wi CXCccec¢ otals for > cssna Dp18S 1 


savs that it is turning out 13 airplanes E18S 85 24,892,858 2,190,858 
per working day, including one twin Twin-Bonanza C50 131 
Model 45 Trainer 26 
out cight single-engine airplanes each Callair 
working day in addition to eight twin Model A5A 
engine Apaches weekly and expects to Model A4 
step up the latter to 10 a week this Model $1B1 
spring 
\ healthy sign has been the con 
tinued high-level production by most 


companics through the winter, usually a Sais 21,880,000 
period of slow-down until spring 


ngine 310. Piper says that it is rolling 


Cessna 


Export Business Climbs 


Manufacturers also are quick to point 
out a sizable climb in export business, 
with the signs poimting toward in 180,156 32,156 
creased use of aircraft by forcign execu 
tives and for agricultural purposes 

An encouraging move has been New Pacer & Tri-Pacer 16,007,765 1,736,765 
Zcaland’s relaxation of a previous stern Apache 
ittitude towards import of American 
ircraft \ huge program of acrial fer 


Taylorcraft 
Tourist 154 4 
tilizing of soil, with top-level govern Model 20 10 119,639 9,639 


ment support, is one of the reasons for 
this change of heart, observers report Totals 4,435 $68,195,778 $6,745,778 

Piper recently sold cleven PA-ISA 
igricultural airplanes to New Zealand, 
n addition to seven 95 hp Super Cubs _ performance ind budget requirement V1 ricvcle landing geat the aim 
for acro clubs, three Tri-Pacers and an Other factors are the low operating s to simplify landing and takeoff of 


Keep pace vith devel 











; 


\pache. Piper's foreign sales are up osts and the enticement of tax savings — the airplane 
bout 33 over last veat ttaincd by writing off the use of the opment of clectrom lids that 
Beech’s 1955 exports increased 13% rplanes as a business expense made flving casiet 
wer 1954, for a dollar volume of $6, Manufacturers last vear were prob- ¢@ Piper is completing a new four-placc 
+22,288 ibly more active than ever in develop ill-metal PA-24 Comanche to be of 
\ prime reason for the phenomenal ing their lines to increase their pene fered next year to customers who hav 
business flving boom has been the dc trations of the market been looking for a faster and roomict 
velopment of a variety of models in a @ Cessna brought out two new versions airplane than the ‘Tri-Pacer 
wide range of prices to fill nearly every of its 170 and 180 four-placers fitted © Aero Design & Engineering Corp. 
will be turning out two new versions 
of its Acro Commander twin—a faster 
560-A and a new 5S0-A with su 
charged Lvycomings providing a 


mph. cruise speed and increased ca 


igi 
e Beech is offering a mo 


I'win-Bonanza, providing higher 


pc! 

4 

As 
50) 


pabilities it 1-altitudes 


loads and 203-mph. cruise speed, 
addition to improved versions of 
Super 18 and Bonanza 


Pressurized Cessna 620 


One of the top events this vear will 
be rollout of Cessna’s new four-engin 
Model 620 business transport, expected 


to start flight tests next month 
CESSNA 310 In addition tq providing Cessna with 
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To probe the performance of this new Navy jet fighter ASCOP PW 

Data Systems were employed. Detailed information was revealed on 

its high rate of climb, level flight, supersonic airspeed, afterburner tem- 

peratures, stress, pressure, altitude, etc. . . . vital statistics to insure 

naval air superiority. 

ASCOP’s PW Data Systems have been accepted by the armed forces 

and leading aircraft manufacturers as the best systems for recording 

experimental data from missiles and aircraft, engine test stands, re- 

actors and complex electronic equipment or wherever it is necessary 

to obtain large volumes of information requiring high speed auto- 

matic measurement and recording with great accuracy and super- 

CORREIVRY. “D’’ SERIES PW DATA EQUIPMENT 
As many as 88 channels of data can be sampled, transmitted and /or 
recorded with critical accuracy, under any and all conditions, with 
ASCOP equipment. The real time output of each channel may be 
metered and recorded. The data may be transmitted by radio link space and weight are not critical. Samples up to 43 
to the ground station . . . or tape recorded in the aircraft for later dete enusene. 

study. 

Why not contact ASCOP regarding your present program? 


For aircraft, mobile or other applications where 


recovery or continued use is practical and where 


PW 
GROUND 


S~ascop i ; nd organ STATION 


we provioe Aine weve Separates and re- 





duces all data chan- 

* o . . - 1 . 1 ti . 
Applied Science Corp. of Princeton -F. Engrs nat shea segue 
: perates on signals 

from standard air- 
borne set, FM/FM 
1641 S. LaCienega Bivd., Los Angeles 35, Calif subcorrlet, or map- 


Phone Crestview 1-8870 , netic tape recorder. 


P.O. Box 44, Princeton, N. J. © Phone Plainsboro 3-4141 
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YOUR Bost Source FOR 
ROTARY HIGH SPEED 


" 
A SCOP 


Easy Installation 
Single or Multi Pole 
Up to 240 contacts 


With or without 


motor drive 
Speeds to 100 RPS 
long Life 
low Noise 
Top Reliability 
Trouble-free 


Precision Construction 


When it comes to sampling switches for in 
dustrial, military or scientific uses, you can be 
sure of getting the best from ASCOP pioneers 
of rotary sampling switch design ond the largest 
manufacturer in the country today 
ASCOP has over 200 available models from 
which it can service your individual switch re 
quirements —Or if a new switch design is neces 
sary, your specific problems will receive prompt 
attention from our skilled staff of engineers - 
experienced in telemetering, instrumentation, data 
handling, computation, etc 
Remember where applications are critical 
where failure cannot be tolerated . . . you 
can rely on ASCOP switches 


APPLIED SCIENCE CORP. OF PRINCETON 


PO. Box 44, Princeton, N J @ Plainsboro 3-414) 


1641 S LaCienega Bivd, Los Angeles, Colif. @ Crestview 1-8870 


WE PROVIDE A THE LEVER» YOU MOVE 


GUIDANCE 


RADAR DISPLAY 


CRO DISPLAY 
(Cathode Ray Oscilloscope) 





Try hiding from 
this one! 


Ground Forces are more mobile these days. Better 
dispersed. Harder to hit. But the modern guided 
missile can find them. 

Launched from either ground or air, it seeks and 
finds and strikes—remotely controlled through 
electronic assemblies manufactured by Webster- 
Chicago. 

This is another example of how Webster- 
Chicago’s Government Division serves the Serv- 
ices. For research, development and production 
that solve tomorrow's problems today, our engi- 
neers and facilities are at your call. 


... from an idea to a prototype 
... from a prototype to production 


WEBSTER 
CHICAGO 


Maker of Webcor Products since 1914 
Government Division * 816 N. Kedzie, Chicago 51 








the broadest line of any business air- 
plane builder, the new eight-to-ten-pas- 
constructive 
need for a 


senger 620 represents a 
step towards filling the 
modern replacement for the hundreds 
air- 
now 


ot prewat ind wartime converted 
liners and that up to 
have been the prime source of supply 
of large-capacity, highspeed long-range 
transports tor corporation personnel. 
The 620 is aimed at a market area 


bombers 


that has been extremely critical of the 
industry’s supposed lack of initiative 
in fulfilling its requirements. One of 
the most vocal of these groups is the 
National Business Aircraft Assn., whose 
400 members operate some 1,000 air- 
planes and comprise the largest single 


group of users of updated obsolete 
multi-engine transports 

lop-level NBAA officials have said 
that the 620's design speed of 250 mph. 
falls their re- 
quirement and 
what critical of its four-engine layout, 
saving that they prefer a twin con- 
hguration 

However, should the 620 successfully 
pass its tests, it appears fairly certain 
that it will sell well. “This is not the 
airplane I want,” one of its harshest 
critics told Aviation Week, “but I 
wish I had one of them now.” 

If nothing clse, the Model 620 will 
introduce a competitive factor that will 
not be ignored by other manufacturers 
ind should spur development of the 
ultimate configuration 


about 50 mph. below 


they have been some- 


Small Jet Transport 


There are possibilities the small jet 
transport may come as a result of still 
mother factor: USAF’s interest in a 
so-called “C-45 replacement,” jet-pow- 
ered and seating about eight passengers 
\ir Research & Development Com 
mand is planning a formal presentation 
to the industry for such an airplane 
having a speed of at least 400 knots 
nd range of at least 1,000 miles (AW 


.*> 


Neb. 13, p. 32). 


These specifications are definitely in 
line with desires of large corporation 
airplane operators. Should USAF put 
this type of airplane into production, 
the builder would be in a favorable posi- 
tion to offer a civil with a 
great deal of the risk of development 
ind tooling written off. 


version 


New Entries 


Some 
American 
Airplane 
business plane users on a similar con- 
figuration (AW Oct. 17, 1955, p. 55) 
and North American has even built a 
full-scale mockup of such an executive 


manufacturers, notably North 
Aviation, Inc., and Fairchild 
Division, have been polling 


aircraft. 


Beech is known to have designs on 
the drawing boards, but is not making 
nv proposals to civilian operators 

However, it is doubtful that business 
flyers will beat the airlines in placing 
ject transports in operation 

Equipment manufacturers, _ partic- 
ularly those in the electronic field, have 
been happily caught up in the busi- 
ness flying boom, and many who have 
catered almost exclusively to the mili- 
iirlines are¢ revising 
research and development and 
efforts to this field or in- 
crease their participation 

Those who deal with this markct say 


tary and now bus\ 


thei 


sales enter 


PIPER PA-22 TRI-PACER 


AVIATION WEEK, March 12, 1956 


_,_ Pterrarirerr 5 wriawteon 


@ BUSINESS FLYING 


BEECHCRAFT SUPER 18 


standard 


tr insports 


that the 


DUSINCSS 


without reservation 
ot cquipment on 
envy of most airline 
ilso note that selling 


and 


vould be the 
And they 


involve the red 


pilots. 
does not 
that they enc 

lime from 
shorter, but the 


tape 
ounter with the 
contact to 


potential 


delavs 
uirlines sale 
is not 
in many 
son, most manufacturers are busy study 
ing their id military-type 
cquipment with towards its us« 


only 
cases is higher. For this rea 
urline type 
vicw 


by business fivers 


Navigation Aids Needed 


Corporation pilots have been quick 
to install considerable amounts of the 
latest navigation and flying aids 
because of the very nature of their 
nonsked operation, both off the airways 


where lack of familiarity with the geog 


radi , 


raphy and fewer ground facilities calls 


for increased instrumentation and into 
congested terminal arcas 
Ihe business plane’s need for equip- 
source of imcreas- 


and 


been the 
ingly installation 
problems; on some of the lighter ait 
planes, the equipment has cut deeply 
Manufacturers 
need for 


ment has 


scrious weight 


into available 


pa load 
ware of the 
ind light weight. In 


spa ¢ 


ire becoming 
miniaturization 

the case of the light twins, 
and gross weight requirements 


W her 


re even 


CESSNA 172 
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Both long hair and short hair thinking are valued 
at the Aircraft Gas Turbine Division of General Electric. 
Both lead to success, through different doors. 


You make your choice for yourself. You decide 

whether concentration on one particular phase of 
advanced engine development best suits your training 
and interests or whether a career directing the activities 
of other men is your metier. 

Of course, you must prove yourself. Almost from the first 
you're given the chance to do it. Handed responsibility. 
Given all the information, all the help, all the cooperation 
you need. Valuable hours won’t be eaten up at 

the drawing board—competent assistants will use 

the drawing pencils. 

Your destiny is in your hands. 

Specialist? You can make it sooner than 

you think! Show ability, build up your profe ssional 

knowledge, and you'll be advanced to Specialist. 

(AGT’s high calibre technical courses and 

Tuition Refund Plan for graduate study will 


g € you a po rful assist.) 


Project Manager? There's a real need for you! 
If jou can runa iob from sta t to finish —inspire 
engineers to greater achievement —this will he your 
f al. Show the ab lity and you'll he promoted to 
S iper or. Continue to shine in this ling ,and you'll 


reach the top job of Project Manager. 


> TWO DOORS-BOTH OPENING ON SUCCESS 








PROJECT 
MANAGER 














There’s no limit to your future at AGT, no hidebound 
rules or stuffed shirt “policy” to keep you 

from developing your career “through the 

door of your choice.” 


IMMEDIATE OPENINGS 


e JET AND ROCKET ENGINE DESIGN 


MANUFACTURE & TESTING OF DEMONSTRATOR 
PROTOTYPE AND PRODUCTION ENGINES 


e COMPONENT DESIGN AND TESTING 


ADVANCED FUELS AND COMBUSTION SYSTEMS 
DEVELOPMENT 

FACILITIES AND TESTING EQUIPMENT DESIGN 
AERODYNAMIC & THERMODYNAMIC DESIGN 
AND ANALYSIS 


e NUCLEAR APPLICATIONS 


DEVELOP HIGH TEMPERATURE WELDING AND 
METALLURGICAL PROCESSES 
NUMERICAL ANALYSIS & PROGRAMMING (IBM 704) 


There’s plenty more to the story. 
The man to tell it to is named Mr. Mark Peters. 
Write him now. 


AIRCRAFT GAS TURBINE DIVISION 


GENERAL @@ ELECTRIC 


TECHNICAL RECRUITING — BLDG. 100 
CINCINNATI 15, OHIO 





@ BUSINESS FLYING 


more critical, it is obvious that an en- 
tire new breed of products will be 
needed to do the required job 

One of the hottest items being 
sought by light-twin builders is a light- 
weight low-cost autopilot and the com- 
petition in this field is growing fast. 
A Cessna representative told Aviation 
Week that his company is watching 
the field closely and hopes to be able 
to select at least two models out of 
the half dozen or so in development. 

Detailed dollar figures on equipment 
installations are difhcult to get becausc 
many suppliers won't separate com 
mercial from militarv sales, or break 
division activities Airframe 
manufacturers say it is verv difficult to 
put together this data. Also, much 
equipment is installed either by the 
airplane distributor or at another shop 

Piper reports that last year it spent 
$3,433,825 on radio and engine pur- 
chases; Bendix Radio Division says its 
corporation aircraft business went up 
32% last year compared to 1954; Lear 
says its sales dollar volume has gone 
up over 100%, including deliveries of 
Learstar transports. Edo Corp., which 
introduced an amphibious float for the 
Cessna 180 last vear, delivered about 
+0 sets in 1955 and plans to build 154 
scts in 1956. It also is designing a set 
that could go on a modified Tri-Pacer 


down 


Airport Facilities Inadequate 


In anticipation of — the 
volume of business airplane service and 
maintenance requirements, millions of 
dollars are being spent in private funds 
by large operators who have been cater 
ing to corporation flyers. However, the 
picture is not all rosy. There is a 
definite lack of airport facilities. Some 
firms have had to build their own air- 
strips adjacent to their plants 

Many communities do not under- 
‘tand this new revolution in aviation 
ind refuse to encourage facilities ex- 
pansion at municipal airports, some- 
times holding a club over the operator’s 
head by maintaining short-term leases 
that in many instances are kept on a 
month-to-month basis. 

One of the dark spots in the national 
picture is Kansas City Municipal Air- 
port, where scores of business aircraft 
ire forced to remain parked outside 
hangars because the available space is 
taken up. 

With one exception, which has been 
under local fire on charges of favoritism, 
the fixed-base operators have been work- 
ing at the field without leases. Airline 
growth at the field, encouraged by the 
municipality, is gradually encroaching 
upon the current fixed-base facilities. 

Che business and private aircraft serv- 
ice operators have won a small measure 
of respite from the authorities, who have 
set aside a 20-acre site for them on the 
west side of the field. However, lease 


growing 
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terms are such, the operators claim, that 
thev have been unable to interest banks 
or insurance firms in investing capital 
to erect new facilities The plane 
owners, who take an understandably 
dim view of having their costly equip 
ment exposed to the clements the vear- 
round, have offered to finance construc- 
tion of their own hangars if the city 
would assure them of a long-term lease. 
hese offers have been met by indcci- 
sion or outright refusal. 

\n airport service operator at Kansas 
City savs_ that 
have delayed purchasing airplanes un- 
til there is a change in the citv’s 
ittitude. As it is, many Companies are 
forced to take their aircraft to service 
facilities hundreds of miles away for 
maintenance and overhaul because of 
the lack of space, he savs 

At some airports, the service oper- 
itor’s business is hurt -by petty an- 
novances, such as not permitting 
corporate aircraft to taxi near adminis- 
tration building gates to discharge or 
take on passengers 

On the bright side are such business 
plane service facilities expansions as 
the $l-million Skymotive terminal at 
Chicago and the $600,000 hangar and 

month by 
it Wilming- 


numerous cCOnCCTHS 


service area opened last 
Atlantic Aviation Service 
ton, Del 

The Port of New York Authority 
plans gradual expansion of corporate 
iircraft facilities at its airports. It has 
ilready established one large operator 
it the former Marine Terminal hangar 
it LaGuardia Airport and spokesmen 
say this busy airline terminal will take 
on additional business flying services as 
demand grows. 

Last year there were over 81,000 
corporate plane movements in and out 
of PNYA’s four metropolitan New 
York area fields, compared with 
in 1954. The authority estimates that 
in 1960 business plane movements at 
its airports will increase to about 105,- 
000 annually. 

A trend toward more claborate bas« 
facilities to handle this market is in 
evitable as corporate fiving increases 
ind larger and more complex aircraft 
join the predicted fleet of some 25,000 
\ircraft, including 2,600 multi-engine 
planes. The facilities will be required 
to handle large numbers of airplanes 
industry a few vears 
equipment many 


unknown to the 
ago and carrving 
fixed base operators have never been 
concerned with before 

The manufacturers realize that top- 
notch nationwide servicing facilities 
will be necessary to deal with this 
important market. As a result many 
aircraft and equipment makers are 
pressing their dealers to improve 
facilities, while others are setting up 
authorized factory service centers as 
sole sources for key replacement parts. 


Your Quickest Source 
for “HARD-T0O-GET”’ 


CANNON 
eLecrarc 


for Instance: 


Cannons entire D line including sub- 
miniatures DA, DB, DC and DD; also 
DPB, DPD, and miniatures DPA and 
DPX; also DX for printed circuits 
All plugs available in various layouts 





Type “K” and “RK” with special 
Acme thread 


KO3 Miniature (with KO8 end bell), 
nylon insert & gold-plated contacts. 


Hermetically Sealed GS Series with 
your choice of flange. 


Cus) 


ey 


aes” 


And OF COURSE, any AN or Firewall 

Connector, whether of K or standard 

AN construction. Also UC, UD and 
UE series of Sub-Miniatures 


Aircraft Supply 
8 


Authorized Distributor 
Cannon Plugs & Solenoids; U.S. Relays 


(new oddress) 


711 SOUTH VICTORY BLVD. 


CALIFORNIA 
Victoria 9-3211 
THornwall 2-8182 


BURBANK, 


Telephones 


4 
a 





AIRPORT CONTROL 
TOWERS AND CONSOLES 


12TH STREET AND FERRY AVENUE 


Transportable by helicopter or truck, Wickes 


portable control towers are available in a variety 
of models. These are complete operating units, 
including radiotelephone control facilities, aero- 
logical instruments, and field lighting control 


The ACC-10B Console (inset) is 
@ part of the Wickes T-4 Portable 
Control Tower. The ACC-10B ex- 
emplifies the ‘building block" con- 
cept of console design. Such design 
offers a completely unitized, func- 
tional control system which can be 
to meet 


expanded ond adapted 


any operating condition. 


by . 


facilities. Sectionalized supporting structures ore 
available in any height to 250 feet. Wickes towers 
can be erected without use of cranes or other ex- 
ternal machinery. 


Consult us for your air traffic control requirements. 


NGINEERING AND CONSTRUCTION COMPANY 


y/o -9-o a 





ESTABLISHED 
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CAMDEN 4, NEW JERSEY 








SETS THE STANDARD FOR: 


COATED FABRICS 


i 


sy 
. —_— EG 
<a 


aS SSO 


SS 


Vinyt-Coatep CoTTON « Nyon « Grass CLotH « DYNEL 


Custom Engineered to your specifications for: 


* Wing covers 


* Canopy covers 


* Wheel housings 
*% Guided missile covers 


* Insulation and trim cloths 


New York: 


Atlanta: 
Chicago: 
Cincinnati: 
Dallas: 
Detroit: 
Kansas City: 
Los Angeles: 
Seattle: 


Walter |. Schutt, MUrray Hill 5-3611 
William E. Mitchell, MUrray Hill 6-8750 
Maurice E. Woods Co., CYpress 4218 

D. Russell & Co., TAylor 9-7471 

lee & Storrs, CHerry 1-1844 

W. L. Mellor Co., RAndolph 8479 

E. J. Ewing, Inc., TRinity 1-4040 

W. L. Mellor Co., GRand 6850 

John Sweeten, DUnkirk 4-2587 

R. C. King, Inc., SEneca 1740 


THE H. M. SAWYER & SON COMPANY 


@ COATED FABRICS DIVISION Watertown 72, Mass. 


Established 1840 


WA 4-0520 








New Buying Guide 
TO AIRCRAFT STEELS 


Latest information on Aeronautical Specs. — 
AMS, AIR FORCE-NAVY and MILITARY. 
Also listing of aircraft steels in stock for 
quick shipment. 


WRITE RYERSON, BOX 8000-A, 
CHICAGO 80, FOR BOOKLET 88 


RYERSON STEEL 


& Son, Inc. Plants at: New York 
Philadeiphia ° Chartotte 
Cincinnati Cleveland Detroit Pittsburgh 
Chicago ° Milwaukee ° St. Louis ° Los Angeles 
Spokane ° Seattle 


Joseph T 
Boston 
N.C 
Buffalo 
San Francisco 


Ryerson 
Wallingford, Conn 
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Agricultural Aviation Expands Rapidly 


Agricultural aviation—A $70-million business today—has grown from 
one airplane treating one crop in 1919, to a fleet of 4,200 planes treating over 
200 types of produce on 40 million acres. 
Vhe signs indicate that in 10 vears the aerial applicators will probably 
double 1955's three-quarters of a million hours flown. And 1955 appears to 
have been the best year to date. 
Actually, ving hours mav be losing vare of th horte c and t 
ome of their meaning. Experts pomt has been a buildup m_ specialized 
ut that customer demands for heavier hools to overcome this serious handi- f acrial aj 


Pp] crashe 
tallicd against hitting obstruct 


overage per acre arc bringing pavloads cap Nlore than a dozen universities 
ind dollar volumes—up sharply. So an nd land-grant colleges are giving two ire reported as “‘m«¢ 
nerease in flving hours will become a and three-day short cours ul nd the 
maller factor than pounds or gallons of | tural aviation The most claborate  cffects of the cl ri 
hemicals dropped in figuring the ipphi course is the one at Texas A& NI Col latigue 1 | t ] lent ha d 
itor’s growth. lege, which provides six weeks of in nd is the biggest factor in pilots get 
\ few vears ago it was normal pro struction, including cntomology, agron ting into dangerous situations. It is an 
cedure to dispense about 50 Ib. of rice omy, chemicals and 30 hours of flight occupational ‘ the experts sa 
per acre ind about an equal training on several different tvpes of One of them notes that acrial ipplica 
tion 1s th« carest thing te ( 


fare, except that 


ced 
mount of fertilizer Now the acrial urcraft 
pplicator is putting down 150 Ib. of Ihe school has found that it takes ground w 
eed and up to 400 Ib. of fertilizer per 
cre. 
The only factors likely to interrupt 
the upward trend of agricultural avia 
tion fall in the category of icts of 
God"’—a big drought or unseasonable 
“bad weather or non-appearance of ex- 
pected insects, and the applicator’s sca- 
on topples 


Planes and Equipment 


Ihe market is building for new air- 
raft; manufacturers are keeping closet 
touch with applicators than ever before 
nd this vear about a half-dozen new 
urplanes will be undergoing field evalu 
tion These include new designs or 
idaptations by Callair, Cessna, Fletcher, 
Hiller, Piper, Transland and Lamson 
Aircraft 
Not onh will the manufa turers be 
upplving aircraft, but the dispensing 
cquipment to go with them The ex 
perts sav that the approximately 4,200 
urcraft registered as full-time agricul- 
tural planes are fitted with almost as : ; 
man : different kinds of dispensing TER PEPIGA 
equipment, much of it home-made 
New aircraft will probably not onh 
llow the applicator to do a much morc 
efficient job, but also provide increased 
ifety Nuch of todav’s fleet, com 
rising 32 different tvpes, is composed 


f greatly modified World War II 


trainer ind prewar airplanes which 
; 


don’t have the crash-survival features of 
the newcomers Those close to the in 
dustry sav that aerial applicators are ex 
pericncing one fatality in every 16,000 
flying hours and one crash resulting in 
major damage about every 2,100 flving 
hours 


Safety Factors 


Much of this accident rate is due hed , 
to lack of training. The industry is TRANSLAND AG-2 
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bugs instead of people.” ‘The tensions — situation continues. NBAA President This rise in pleasure flying started 
involved in flying at minimum altitudes, Henry Boggess is convinced that inter- in 1953, following a decline dating t 
watching out for obstructions, keeping est must be stimulated in young people 1949 when it dropped 0.3 from 
track of swaths being sown, all tend before they leave school 1948's 2,787,000 hours, slid approxi 
to aggravate the fatigue factor. his attitude is also shared Na mately 13.7 in 1950, 16 in 195] 
tional Aviation Trades Assn., which has ind another 9.1 the following yea 
Spray vs. Dust proposed that the Air Force imcorpo Most of the present pleasure flying 
The trend in dispensing chemicals rate a flying training program into is an auviliary use of the single-engine 
is towards increasing use of liquids and its Reserve Officers Training Corps, business airplane The growth trend 
less dependence upon dust Main which could be activated at some 150 will be a result of more of these plane 
reasons for the switch: Sprav can be colleges throughout — th country coming into use rather than any major 
handled at higher wind velocities than NATA’s plan is to use local fixed-base increase in the use of plan wholl 
permissible for dusting, and spravs gen operators to provide ROTC students for pleasure 
rally adhere better with 35 hours of flight tim light The aircraft industrv is gencrally to 
\pplicators would like to see dust uircraft Not only would this spur occupied supplving the tremendous d 


ind fertilizer manufacturers develop their interest in becoming pilots, 


but mand for business aircraft to pay much 


formulas with higher concentrations of | the process would also serve to screen ittention to development of low-cost 
ictive chemicals to carricr material out unlikely prospects, NATA sa sport planes Obviously the major 
Current large proportions of filler neces Although the Air Force has indicated source of tirplanc ; for the enthusiast 
sary for proper application take a large its desire for such a program, there for manv vears will continue to b 
proportion of the airplane’s chemical has been disagreement over the pric« second-hand” models 
pavload, they say. to be paid operators for supplying the There have been attempts to de 
Instructional flying dipped 1.3% in flight time Air Force has proposed velop a solid “built-it-vourself” move 
1955 to an estimated 1,275,000 hours, ibout $370 per student, which NATA_ ment, cither through kit r sal f 
compared with the previous vear’s 1, members sav is below what it would plans on ultra-l ght tvp nostl t 
292.000 hr. CAA expects the figure to cost them to provide the flight time. one or two-place lavout. Although pr 
tabiliz it about 1.2 million hours : ponents of the movement sav that th 
through 1965 Personal Flying trend is growing rapidh t lifheult 
Almost all segments of the industry Personal flying for pl ure last veat to gag urately becau f lack f 
ire concerned over the bow level of in showed a 2.9 gain over 1954 and tatistics 
terest in flving careers among America’s iccounted for approximately 1,975,000 Indications are that n of thi 
outh. Spokesmen for the National hours. Civil Aeronautics Administra- home-built projects ar terminat 
Business Aircraft Assn. have said that tion planners expect the trend to con omewhere prior to mpletion wh 
this trend may have a detrimental effect tinue upward, reaching about mil the builder finds that he has bitten off 
on corporation flying growth if the lion flying hours in 1965 more than h in digest 



























KOHLER 
PRECISION CONTROLS 


Aircraft - Industrial - Automotive 


THE SEAMASTER 


world’s first multi-jet sea bomber, 
developed for the United States 
Navy by the Glenn L. Martin Co.., 
utilizes Kohler Precision Controls. 

Manufacturers of jet engines, 
commercial and military aircraft 
specify Kohler Precision Controls 
for their exacting hydraulic, fuel, 
pneumatic and airframe application 
requirements. 

Kohler Co. maintains in one plant 
a precision-skilled organization with 
complete facilities for forging, cast- 
ing, machining and finishing. 

Kohler engineers will gladly assist 
in developing controls to specifica- 
tion for volume production. Write 
for complete information. 

@ Kohler Co. is the only supplier with 


4N approval for all sizes in the K-1207 
check valve from ‘4" tol’. 









Kohler Co., Kohler, Wisconsin. Established 1873 


KOHLER ofr KOHLER 

















PLUMBING FIXTURES e HEATING EQUIPMENT e¢ ELECTRIC PLANTS @ AIR-COOLED ENGINES @ PRECISION CONTROLS 
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NEW FRONTIER 


ating under the mos 
and devel pment 
Those concepts as p 
This impromptu statement was not a matter of idle 
coniecture. It was a statement of a positive and scien 
tific fact as provable as if he’d said the Aleutian 
Islands—and contingent only upon three prime requl- It is this that has established Mart 
sites: enough time, money, and necessity. And by forces in the coming conqu 


“ 


we” he meant today’s mindpower and facilities oper- Space itself. 
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MODERN DESIGN 
DOES MAKE 


the BIG- 







™ 
2? 
° GRUMMAN 





OIFFERENT 







Ug precision wire-wound 
Dine %- 7 potentiometers 
mh a oe signee 
... FOR MODERN 


DESIGN IN TRIMMERS = 
SPECIFY THE = 


mc RFTE 
M E TLFI L _| ENGINEERS 


TIC, leader in the development of new designs for industrial and mili- WORK ON NEW YORK'’S 
tary applic itions, Incorpor ited the most wanted features of a trimmer potentio- PLAYGROUND 


meter into the modern design of the diminutive RFT. Advanced design extends 
from its compact rugged case to the revolutionary metallic film resistance ele- 












ment. The sin prlic ity of RFT design also makes poss ible pro luction and de livery The Navy's new Superson Tiger, de- 
at a rate unequalled in the industry. signed and built by Grumman, opens a 
: new era for jet fighters. You can get in 
Size, accuracy, and stability essential characteristics of trimmer potentio- on the beginning, plus working on other 
meter combined in the low-cost RFT. Applicable as adjustable resistors or voltage jet fighters, anti-sub planes, and 
dividers, the RET provides infinite reso lution... wide temperature range (—55°C amphibians. Grumman has openings for 
to 125°C) ... true miniature size (7 can be stacked in a square inch)... and experienced aircraft engineers and re 
wide resistanee range (50 ohms to 25K) cent engineering graduates 
e Wing and Fuselage Designers 
Meet I feat wlude a housing of red Ml umiilite bas | st nless steel e Hydraulic Engineers 
~_ for her _ renee be tect . ne 2 = dbase -) i > agra e Stress Analysts 
i) 7m ie si ia id alli ba e Flight Test Engineers 
e Vibration & Flutter Engineers 
Peectaien consteection @ Balancing adjustments e Aero & Thermodynamicists 
environmental sta- \ @ Critical biasing Send resumes to Engineering Personnel 
bility nd compact, @ Trimming circuit voltages, currents, or resistances Dept. Interviews at Employment Office 
modern ae sign pl vied @ Padding 
satility for wide ap- @ Fixed gain adjustments 
plication of the RET @ Critical threshold voltage adjustments 
for: @ Varible parameter compensation 
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Complete specifications for the RFT Metlfilm Potentiometer at ailable on request. | 
“See us at Booth 226-228 Instruments Ave., at 1.R.E.”’ {es 
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ILYUSHIN 14 TRANSPORT at New Delhi, India, carried Communist leaders Bulganin and Khruschev on propaganda tour. 


Russian Air Force Now Gaining in Quality 


By Robert Hotz 


The Russian air force is now approaching the U.S. Air Force in 
quality after having surpassed it in quantity of modern jet planes several 


years ago. 


This warning was delivered during 1955 and early 1956 by top USAF 
leaders including Gen. Nathan F. Twining, chief of staff, Gen. Thomas D. 
White, vice chief of staff, Lieut. Gen. Thomas Power, chief of the Air Re- 
search and Development Command, and Trevor Gardner, who recently 
resigned as Assistant USAF Secretary for Research and Development. These 
warnings came from the men who know the most about both USAF’s 


capabilities and the Russian air force. 


They have been repeated clearly and 


unequivocally during the past six months in a manner calculated to arouse 
and warn the American people and their Congress into taking the necessary 
action to surpass the Russian challenge before it is too late. 


After pouring a decade of expanding 

technical effort into their program to 
build a modern high-speed, long-ranging 
jet air force equipped with nuclear 
weapons, the Russians reached a signifi- 
cant pay-off stage during 1955. Here 
are the critical achievements they un- 
veiled during the last year: 
e Guided missiles. Russians revealed 
thev have defensive missiles in produc- 
tion similar to the Army Nike and have 
test fired a 900 mile range ballistic mis- 
sile over a six month period, indicating 
it is in the development test stage. 


286 


e Intercontinental turboprop bomber. 
Che four-engine Bear is now in produc- 


tion and squadron service. Along with 
the USAF B-36 the Bear is the only in- 
service bomber capable of carrying nu- 
clear weapons between Russia and the 
U.S. and returning without refueling. 
e All-weather interceptors. ‘The twin- 
jet Flashlight appeared publicly in pro- 
duction quantities during 1955. Flash- 
light revealed for the first time the 
substantial progress the Russians have 
made in airborne radar. 


e Supersonic day fighters. ‘The Farmer, 
1,000-mph. interceptor, also appeared 
in production quantities during 1955. It 
features 60 degree swept back wings 
and a low slung horizontal slab tail that 
are characteristic of the latest USAF 
supersonic interceptors such as_ the 
Vought Crusader and North American 
Super Sabre. 


Bomber Production Lead 


Also during 1955 the Russian air 
force pulled ahead of USAF in produc¢- 
tion of heavy jet bombers. Gen. ‘Twi- 
ning told Congress carly this vear that 
the Soviet air force now has more of 
its four-jet Bisons than USAF has B-52s 
“and thev can maintain this advantage 
for some time if they keep on the pro 
duction curve we are now predicting.” 

In comparing USAF’s — current 
strength and planned production against 
the Russians in cach major plane type, 
Gen. Twining made the most detailed 
statement vet offered cither Congress 
or the American public on the compara 
tive strength of the two international 
competitors. Gen Twining’s box score: 
® Russia leads in Bison production com- 
pared with USAF B-52 production 
© Russia leads in supersonic ject fighter 
production. 

@ Russia leads in light jet bomber pro 
duction compared with USAF B-57 

@ USAF leads in B-36 bombers in 
service but Russia will lead 
with Bear turboprop bombers within 
two vears 

e USAF leads in all-weather fighter 
production but the Russians can close 
this gap and take the lead in the next 
two or three vears 

e USAF leads in B-47 
bomber production compared to Rus 
sian Badger production 

Che overall Russian airpower picture 
indicates a visible margin of inferiority 


gain the 


medium jet 
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HAGEN count switch 


' ‘ 4 


PAID FOR BY SAVINGS MADE 
ON JUST ] TOOL 


Simply set this Hagen Count Switch to the number of opera- 
tions at which a tool should be changed. The count switch 
trips a switch after a preset number of electrical impulses 
... and thereby shuts down the machine automatically. Tool 
wear never reaches the point where tools must be ground 
down excessively to resharpen. That means increased tool 
life, reduced tooling costs and fewer rejects. Compare the 


savings on just one tool with the cost of this reasonably 


priced Hagen Count Switch. Chances are, the savings will 


be much greater. 


This Hagen Model 70 Count Switch has 72 dial divisions 
. . « 72 possible settings. Dials are available with up to 
54,000 counts. Accuracy: 1% of full scale range. Ideal for 
feed pumps and metering operations. Send coupon for 
Bulletin 780 — or data on the complete line of reset and 
repeating cycle timers and counters, interrupters and con- 


trol assemblies. 
MAIL COUPON TODAY! 
Fl lee lee ell eee elated 
EAGLE SIGNAL CORPORATION 
Dept. AW-1255, Moline, Illinois 
(0 Please send free Bulletin 780 on Hagen Count 
Switch. 


(J Send free data on counters, timers, interrupters 
and control assemblies. 
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against total U.S. military airpower. But 
it is the rate at which the Russians arc 
narrowing this gap that is significant 
and poses the real danger. 

“T cannot deny that the Soviets ar 
narrowing our gap of superiority,” Gen 
I wining recently told the Senate Armed 
Services Committee. ““Thev have long 
since passed us in quantity and are mak 
ing remarkable strides in quality 

In our build-up of airpower we have 
retamed a lead in quality. The Sovict 
ie attempting to close this gap bi 
greatly increasing their research and d« 
velopment efforts. 

“This is our real concern, It is appal 
ent that thev arc putting more men and 
money into this battle of the labora 
tories than we are.” 


Bison and B-52 Histories 


The case histories of the Russian 
Bison bomber and the USAF B-52 pro 
vide a good illustration of the relative 
rates of progress which will enable the 
Russians to catch and surpass USAI 
unless radical changes in pace occur 
Gen. White stated flatly that the Rus 
sians had cut their lead time on the 
Bison to just half of what it took USAI 
to get the B-52 off the drawing board 
into production. 

Currently the Russians have morc 
Bisons in service than USAF has B-52s 
Bison production has been running at 
tbout 15 planes a month and is in 
creasing to 25 a month. 

USAF took delivery on four B-52s 
in January and had programmed pro 
duction at a rate of 14 planes a month 
including both Boeing plants at Seattk 
and Wichita. As a result of the appear 
ance of Bison formations during th¢ 
Nay 1955 \loscow iit shows, US \l 
has increased its B-52 program to 17 
planes a month. But even when this 
peak B-52 production rate is reached 
tate this vear it will still be well below 
the current Russian Bison rate 

Unless further changes are made Rus 
sia will have a larger long-range jet 
bomber striking force in 1958 than 
USAF. Another indication of the scope 
of the Russian development program 1s 
the fact that while USAF was concen 
trating on developing and producing 
the B-47 and B-52 types, the Russians 
not only brought through successful de 
velopments in both these fields but also 
developed two tvpes of turboprop bomb 
crs—one a major modification of the 
!'U-4 bomber incorporating a longer 
fuselage, higher gross weight and four 
5,500 eshp. turboprop engines and the 
other the swept-wing Bear, incorporat 
ing a general design plan very similar to 
the B-52 and powered by four 6,000 
eshp. turboprops. 

In the fighter field, since the mass 
production era of the MiG-15 (1948-53) 
the scope of the Russian development 
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uction run for 
Thu the NliG-15 
production cl 
hich appeared in quantit 
1954. The MiG-17 in turn ha 
ceeded b th Yak-25 | 
Ippe d publicl 
ws and is now in wid 
quadron servi with combat un 
During this same cvcle USAI 
than 7,000 | 
mtemporar with the 15,00 
production run of the \liG-15 
1as only two operational units equipped 
ith a few hundred Super Sabre F-100s 
ompared to several thousand Russian 


delivery on 


] 


l'armers in Red air force units 
Production of b-100 Super Sabres at 
North American Aviation, In plant 
it Columbus and Inglewood is now run 
ng at le than 100 planes a onth 


hile the Farmer is being rolled out at 
rate of about 300 planes a month 
In the all-weather inter eptor cla 
the Russians are still in the process of 
itching up to USAF quantity and 
quality Their twin jet Flashlight now 
in widespread service has not vet been 
produced in the total quantity of th 
ombined Northrop I-89. Lockheed 
l’-94C and North American F-S6D. Al 
though the Russians have new. all 
veather protovpes in the flight test 
oes not now appear likely that 
ll get one into produ tion that 
match either the operational ca- 
the ynbat-readiness of the 


Convair F-102A and the F-102B 


Helicopter Progress 
have pulled ibreast of 
development and pl duction 
ving field, displaving pro 
mititics of a larg¢ twin rotor 
opter characteristic of the Piasecki 
gn trend This Horse helicopter 
ried and unloaded jeeps, weapons 
irriers and field artillerv from an inte 
gral ramp in its reat he large singk 
otor Hound, following the Sikorsky de 
gn trend, has been in wide scale opera 
tional service including the Arctic fo 

cral VCal 

Coincident with their rapid develop 
ment and production achievements in 
new aerial weapons the Russians ar 
facing the inevitable growing pains of 
in air force that is changing both in 
Pilot and crew train 
ing is a major problem but it is being 


ittacked with the same vigor character 
istic of their technical development 
Air cadets are offered substantial attrac 


tions to enter flight training and the 


17¢ ind ( h iracter 
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kill is the wedding of a man’s mind with his hands. Chances 
are you will never see the skilled hands that manufacture 
Cornelius products for they are many, of many skills. You 
will, however, see proof of their skilled talents in the reliable 
performance of every product that bears the name Corneliu 

The skill, of which we speak so proudly, is the kind that 
satisfies man's search for perfect craftsmanship. Vital, but 
unseen, it’s yours in every Cornelius product 

Because it makes sense to seek skill...it makes sense to see 
Cornelius for information and assistance on any pneumatic 


problem. All our skill is ready to help you. 


" (t% HE Ly 
| OMPANY 
MINNEAPOLIS 21, MINNESOTA 


Cornelius Compressor 
4CKM 000 PS 


PIONEERS IN THE DEVELOPMENT OF PNEUMATIC SYSTEMS FOR AIRCRAFT 
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From sensitive components to brawny launchers 


AMF has missile experience you can use 
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career of an active pilot in the Russian 
air force offers many material advan- 
tages over civilian life. 

Ihe Russian air force also finds itself 
lacking in both the quantity and qual- 
ity of air bases necessary for jet opera- 
tions in the atomic air age. ‘There is 
conclusive evidence that the Russians 
are engaged in a major air base con 
struction program including their satel- 
lite countries in Europe, in the strategic 
areas of China and in the Arctic. ‘The 
Russians have long pioneered Arctic 
air operations and according to Gen. 
I wining are now engaged in an effort 
to operate the year round from a com- 
plex of Arctic bases adequate to launch 
a striking force of hundreds of bombers 
carrying atomic weapons against the 
North American targets. 

In order to get a true perspective on 
both the size and pace of the current 
Russian military air effort it is necessary 


to look back to 1945. 
Soviet Airpower History 


With the lessons of American stra- 
tegic airpower fresh before them in the 
blasted cities of Germany and the atom- 
scorched targets of Japan, the Russians 
made a policy decision to build a jet 
propelled air force for both defense and 
offense as soon as possible. Dictator 
Josef Stalin had long been an advocate 
of strategic a’rpower. During World 
War II he maintained a_ long-range 
striking force of four-engine ‘Tupeloy 
bombers under his direct command. 
‘This force was never more than 15% 
operational and was insignificant in the 
total Russian air effort. But it did illus- 
trate Stalin’s deepseated interest in the 
concept of strategic airpower. 

In the 1945-47 period the founda- 
tions for this new Russian air force 
were laid. Although the other major 
airpowers in the world ended the war 
with forces far superior to Russia, the 
advent of the jet engine and the guided 
missile wiped this slate clean and forced 
evervbody off to a fresh start in the jet 
and missile era. In this immediate post 
war period, while the United States and 
England were disbanding their air 
strength and letting their research and 
development programs dwindle, the 
Russians began accelerating theirs. 

They began, as did the United States 
and Britain, largely with the fruits of 
German war-time research. 

In addition they had hundreds of 
German rocket and jet propelled planes 
and thousands of German aircraft and 
missile technicians. 

Early in 1947 the Russians had their 
first jet plane in squadron service. It 
was the Yak-15, which was nothing 
more than a conversion of the piston 
powered YAK-9 fighter to jet power 
with a German Jumo jet engine of 
about 2,000-Ilb. thrust. 


AVIATION WEEK, March 12, 1956 


By mid-1947 the first Russian de- 
signed jet fighter appeared in squadron 
service. This was the MiG-9, equipped 
with two German BMW jet engines. 


Jet Engine Program 


By 1948 the Russian jet program 
began to gather significant momentum. 
Russia bought the Rolls-Royce Nene 
centrifugal flow turbojet from England. 
Previously all Russian jet effort had 
been along the German pattern of axial 
flow design. They built the MiG-15 
around a vastly improved version of the 
Nene and when the Korean war broke 
out in 1950, the Russians had thou- 
sands of MiG-15s in service at the same 
time that USAF had only a few hundred 
F-S6A Sabres. The MiG-15 and F-86 
prototypes made their first flights about 
the same time in the fall of 1947, so 
they provide an excellent fix on the 
relative development cycles and produc- 
tion efforts of Russia and the United 
States. One of the most startling fea 
tures of the Russian development dur- 
ing this period was its advance in high 
temperature metallurgy that not only 
boosted the thrust of the Nene design 
over contemporary U.S. and British ver- 
sions but also soled some turbine blade 
problems that were still vexing Rolls 
and Pratt & Whitnev engineers. 

By 1953 the MiG-15 was being super- 
seded in squadron service by the 
MiG-17, a modification of the basic 
MiG design for better performance and 
using a higher power turbojet. By 
1953 the bomber development effort, 
keved to the Russians own axial flow 
turbojet development program was b« 
ginning to bear fruit. The Bison and 
Badger prototypes were built around 
the new 18,000-20.000-lb. thrust axial 
flow turbojets and appeared in 1954 to 
shake some complacency from the 
western world’s superiority complex 

At the same time that this acronau- 
tical development effort was being exe- 
cuted on a scale far greater than that of 
the U. S., Britain and France combined, 
the Russians were also pushing a missile 
program. This has already produced 
defensive weapons of the Nike tvpe and 
a 900-mile ballistic missile is m the 
development testing stage. There are 
two long-range missile test ranges in 
Russia—on the Murmansk peninsula in 
the Arctic and in the Ukrainc 

The Russians have also produced 
atomic and hydrogen weapons. Most 
recent explosion of a Russian fusion 
tvpe weapon at an altitude of about 
20,000 ft. indicates progress in packag- 
ing these mass-destruction weapons 
comparable to that of the U.S. 

By 1956 the Russians had emerged 
as the second airpower in the world 
with every indication that they intend 
to challenge the United States for the 
lead. 
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stronger 


...new Contour-Welded Stainless pipe comp/etely 
free of bead or undercut 


You can’t even feel the weld on new TRENT- 
WELD stainless pipe and tubing, thanks to the 
new, exclusive Contour-Welding* process. 


Here's How It Works Contour-Welding, shown 
in detail below, is an entirely new and patented 
process of making welded pipe and tubing. It 
results in a weld that conforms to the exact 
contour of the pipe. And the weld is so smooth 
you can’t even feel it. There’s never a hint of 
weld-bead or undercut, where corrosion or 
erosion can get started. 


New TRENTWELD Is Better Than Ever Now you 
get all of the proved-best features of TRENT- 
WELD — uniform stainless strip...wall thick- 
ness that never varies throughout the pipe o1 


tube... curvature that’s always ‘in-round’ — 
plus new Contour-Welding which extends this 
uniformity to the weld zone itself. What’s more, 
Trent’s superior cold-working facilities mean 
an even stronger pipe with smoother flared or 
flanged ends. Result: New TRENTWELD out- 
performs any other pipe, welded or not. 

Put Contour-Welded pipe or tubing through 
any test you like. But the best test is your next 
job, especially if it’s a tough one like a high- 
pressure hydraulic system...a line carrying 
corrosive chemicals . . . or high-velocity sys- 
tem. New TRENTWELD comes in any size 
or gage... and in most grades, including Has- 
telloy, Zirconium, Zircoloy, Titanium and 
19-9-DL. You can use it with confidence — it’s 
a product of Trent, tube mill specialists. 
*Contour-Weld is the trade mark of the 


Trent Tube Company for its process of welding pipe and 
tubing which is protected under U.S. Patent 2,716,692 


Why Trent's Exclusive Contour-Weld Process Means Smoother Welds... 


Normally, in producing welded pipe, the weld is made at the top. But 
gravity plays a nasty trick. It tugs at the fluid metal in the weld zone, 
pulling it down toward the middle of the pipe. The result, particularly in 


the heavier gages, is a perceptible bulge where it hurts the most 


right on 


the I.D. surface. If vou trv to get rid of the bulge — at fair cost the 
metal is undercut — and corrosion and erosion start there 





But Trent put a stop to that — simply by going into partnership with 
gravity. With their exclusive Contour-Welding process, they weld at the 
bottom — and gravity works for them. For then, the bulge is in the opposite 
direction — blending in perfectly with the contour of the pipe itself 
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TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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..ethat starts with composite experience 


A single specialty is not enough. Through the coordinated 
LAY) P application of composite experience in four recognized tech- 
e¢e 


nical fields, Dalmo Victor is uniquely qualified to produce 


e Electro-mechanics original and effective solutions to complex avionic and aero- 
mechanical problems. 


e Microwaves . . —— —— 
Separately or in versatile combination, DV engineering 


e Servo Mechanisms skills represent balanced competence — from research and 
and Electronics development on through to production and final testing. Broad 
manufacturing skills and facilities assure exceptional precision 


e Hydraulics 


in the completion of each project undertaken. 


Engineers: There's challenging design This originality of approach pays off in the proven perform- 
opportunity at Dalmo Victor. Write 


to W. F. Gates. Chief Engineer ance of Dalmo Victor component units and assemblies for air- 


borne and other specialized applications. Where light weight, 
precision and reliability are paramount, Dalmo Victor com- 


posite experience can assist you. 


DALMO VICTOR COMPANY 


Sa x DIVISION OF TEXTRON AMERICAN, INC. 
ee SaaS ee ae SAN CARLOS, CALIFORNIA 


[/pxmo Arror SALES: New York, Washington, Baltimore, Dayton, St. Louis, Los Angeles 
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SERVICE: Baltimore 





LONDON-—The Society of British Aircraft Constructors described 
1955 as “a year of steady achievement” for the British aircraft industry. It 
pointed out that exports reached an all time high of $188 million, a $28 mil- 
lion advance over 1954. Government Ministers of Defense and Supply 
praised the performance of Britain’s plane makers and on the surface every- 
thing looked rosy. Many other Britons in the know found other words to 
describe the acronautical state of their country. 

They didn’t have to look far to draw comparison, unfavorable com- 
parison, of their country’s performance internationally. France burgeoned 
forth with a galaxy of new and exciting military aircraft and missiles. ‘The 
U.S. had in being, and in quantity, what in Britain was “just around the 
corner” that seems to get farther and farther away each year. Even the 
Russian display of technological advances and productivity seemed to be 


taken for granted. 

A vear ago it looked as though 
Britain might throw off the “boundary 
laver” of lethargy and indecision which 
seemed to be retarding progress in the 
ut Now, the RAF and the Flect 
\ir Arm are still modern au 
craft in quantity and a strategic bomber 
little more than 
promises. No missiles have come along 
The only modern night and all-weather 
fighters in the country were the F-86Ds 
of the USA’. Native helicopters failed 
to materialize 

The civil took l decided 
turn for the when the U. § 
jctliners burst forth upon the air trans 
port scene. 

Yet, there are bright spots here. 

e The engine industry is maintaining 


denied 


force is politicians’ 


situation 


WoOr;rse 
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its lead internationalh 
current designs and 
the well 


h ive 


with improved 
new engines. ‘lo 


tried engines in production 


been added small, mediim and 
large turbines offering high power to 
weight ratios, great development po 
tential and 
large turboprops of great promise have 
run. Engines offering novel applications 
for helicopter power plants have been 
Rocket have been 


promimcnecc 


improved economy. New 


announced motors 


given more 
@ New developments in equipment par- 
ticularly include the Dowty runwat 
brake and the Martin-Baker cjcctor seat 
modified and live tested to provide safe 
bailouts from zero fect 

e Britain. overhauled, modernized and 


sent to ground the essentials of her 


FAIREY DELTA 2 


British Airpower Falls Farther Back 


early warning and reporting system 
Britain is undoubtedly the 
pletely radar-covered country in the 
world. Now that her network is tied in 
with that of Kurope, she probably ha 
is much warning, in time, of impending 
ttack Battle of Britain 


The airborne clectroni 


most com 


is during the 
radar ind 
equipment has been disappointing 
As a much U.S. equip 
ment is goimg into Britain's latest night 


COTISCG UK TCC 


fighters. Personnel to develop and main 


tain avioni equipment is even shorter 


Industry Fears 

has been at low 
of last vear’s 
least 
genuine con 


Production generalh 


levels. Behind the facade 


Farnborough show—the exciting 


since the war—there was 


cern and fear of retrenchment and cuts 
it all 
work 


been accompanied b 


levels. The spreading round of 


ind development contracts has 
strong eftorts at 
iirframes and 


foreign sales of militar 


cngines to keep factories going and 


maintain the labor force of about a 
quarter of a million 
Despite rumors of 


urcraft industr 


i drastic cut in the 
which was expected to 
weed out several of the smaller firms, a 
Conservative (big business) 
is unlikely to go this far 
is continuation of th« 
fewer projects 


1955 


governinent 
More likely 


trend towards 


was the year when the goods 
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12 or 27 
Volt 
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Single Stage & Multi Stage 


Diameters 2” thru 20” 

HIGH PRESSURES 

HIGH EFFICIENCY 

LIGHT WEIGHT 

COMPACT PACKAGE 

SPECIAL SHAPES 

DEPENDABILITY 
Since 1942 we have specialized 
in Aircraft and Electronic Blower 
Applications. This 13 years 
of “Know-How” is yours when 
you call us in on your Blower 
Requirements. 


We have 100 Active Models 
which can be adapted to your 


specific requirements. 
We manufacture the entire unit, 
including the motor, so 





responsibility for warranty 
rests squarely with us and 
schedules are met. 
“THE BLOWER YOU NEED 
IS GUARANTEED!” 
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wcrc expected to be delivered They 
Nan doubt if they 
cver will be as long as the present sys 
tem of nationalized capitalism” pre 
vails in the aircraft industry. They feel 
that nothing less than a thorough purga 
tive starting at the top will md the 
country of its aeronautical constipation 
ind ensure regular production 

Militarily, Britain’s air position has 
improved slightly during 1955. While 
Britain gets its first swept wing fighters 
into squadrons, the U.S. and Russia 
equip theirs with third generation swept 
wing fighters capable of level supersonic 
speeds. It will be at least two vears be 
fore a comparable native British design 
is ready to go to the RAF. 

While Britain forms a_ couple 
of squadrons of 68 ton Valiants, Amer- 


weren t Britons 


@ BRITAIN 


AVRO VULCAN 


VICKERS SWIFT Mk. 5 


= Coe ee 
VICKERS N.113 


ican and Russian bombers of 175 tons 
ippear m= quantity Supersonic U.S 
Navv fighters and Russian Navy MiGs 
irm forces of those countries while the 
Roval Navv musters Sea Venoms and 
Sea Hawks, neither of which are any- 
thing like Mach 0.9 airplanes 

The Supermarine Swift was the first 
British swept wing fighter to go into 
service with the RAF. It proved a com- 
plete flop. Some 200 have been built 
Very quietly the Swifts have been con 
verted to fighter reconnaissance. With 
iltered controls and wings the Swifts 
as Mark F.R. 5s are expected to replace 
wing Meteor F.R.9s early in 1956 in 
Germany 

That leaves the RAF with one new 
fighter for 1955, the 650-700 mph. 
Hawker Hunter. Some 600 are now 
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said to have been produced, with about 
half that number in actual squadrons in 
the U.K. and Germany. Its performance 
is little if anv better than the later ver 
sions of the F-86 Sabre. With its nearh 
50% more thrust the Hunter is un 
doubtedly a faster and higher climber 
with a ceiling in excess of 50,000 ft., 
though its endurance is likely to be in 
ferior. Several marks are in service 

ls, 2s, 3s, 4s, 5s—differing in details and 
with Avon and Sapphire engines 

Ihe Hunter is not free of its bug 
irmament troubles still persist and the 
fighter has sprouted bulges under its 
belly to collect the expended links from 
immunition belts; engine stalling un 
der firing and mdneuvering conditions 
it altitude has not been entirely climi 
nated; and several cases of failure of 
the power control svstem have or 
curred—and when this happens control] 
goes to manual 

Several accidents have resulted, as the 
Hunter in this condition is a large 
handful for inexperienced pilots 

Recently the makers announced that 
the Hunter would go to a flving tail 
plane. The modification won't go as 
far as a slab tailplane. Rather, a cheap 
mod involving the replacing of the 
clectric trim actuator by hydraulic mo 
tor is likelv, with the elevators being 
tied to the stabilizer as on the F-S6I 

\ Mark 6 Hunter with a 10,000 Ib 
thrust Avon engine replacing the pres 
cnt 7,500 Ib. Avons and 8,000 Ib Sap 
phires has been shown as has a two 
scater side-by-side version 

lor the rest of its fighters the RAI 
depends mainly on Meteors and Ven 
oms for day and night roles. 

The Javelin failed to go into service 
during 1955, but one squadron will 
be completed in the early part of 1956 
An almost unprecedented effort was 
made to get this plane accepted for 
service usc. Farnborough was called in 
to carry out an urgent large-scale inves 
tigation into the stalling and spinning 
characteristics of the plane. Then, at 
the end of the vear, an RAF test pilot 
abandoned the fourth Javelin to be lost 

This big delta winged two seater, of 
which 50-60 are estimated to have been 
produced, is Britain’s sole hope as a 
night and all-weather fighter. It is in 
the 650-700 mph. class and like the 
Hunter is reported to have a_ usable 
Mach number in the lower 9s and a 
ceiling of over 50,000 fect. With in 
creasing weight this will detcriorat« 
rapidly. ‘lo keep up climb and altitude 
performance, more powerful engines arc 
to be fitted, most likely Sapphire 7s of 
10,200 Ib. thrust in place of the cur 
rent 6s of 8,300 Ib. 

Ihe government has cut back orders 
for early Javelins, these are to be added 
to those for an improved airplane. 

Ihe successor to the Javelin which 
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Mr. Fixed-Base Operator: 


L 


YOU CAN GIVE 
BETTER SERVICE AT 
LOWER COST... 


if you see the Bendix 
Distributor nearest you! 


If you want to build a reputation for eco- 
nomical, efficient service, put the Bendix 
Distributor on your team. 

Whenever you need parts or units for 
Bendix* carburetion or landing gear equip- 
ment, he’s the man who can save you money 
by reducing your inventory and eliminating 
transportation and follow-up costs. 

Also, when you buy from the Bendix 
Distributor, obsolescence is held to a mini- 
mum and you effect substantial savings on 
insurance, storage space, taxes and product 
deterioration. 

Sounds like alot to promise, but, if you 
will get in touch with your nearest Bendix 
Distributor, he will be glad to demonstrate 
just how the program works. — *rsoc-wae 


_ BENDIX civisicn SOUTH BEND, IND. 


Airwork Corporation 
Miami, Florida 


Airwork Corporation 
Millville, New Jersey 


Aviation Electric Ltd. 
Montreal, Canada 


W. J. Connell Company 


Newton Upper Falls 
Massachusetts 


Genera! Aircraft Supply 
Corporation 
Detroit, Michigan 


Pacific Airmotive Corporation 
Burbank, Califorma 


Pacific Airmotive Corporation 
Oakland, California 


Pacific Airmotive Corporation 
Kansas City, Kansas 


Pacific Airmotive Corporation 
Seattle, Washington 


Southwest Airmotive Company 


Dallas, Texas 


Standard Aero Engine Ltd. 
Winnipeg, Canada 


Standard Aircraft 
Equipment Co. 
Mineola, Long island, New York 


Van Dusen Aircraft Supplies 
Minneapolis, Minnesota 
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MODEL E AP-100 TYPE 202 
® Mointains a system pressure of 25 P.S.1.A. 
minimom. 
® Moter is .03 H.P.—10,000 R.P.M., 208 V., 3 
° Scraranw is .7 amperes/phase imum 
© Unit operates continuously 
@ Weight is 4% ibs. maximum 





MODEL E AP-150 TYPE 205 





° @ system 


Operating 

pressure of 17 P.S.LA. 

* ee 5 7 HP. 7,500 R.P.M., 27 volts D.C. 

° Current draw is 2.0 emperes moximum under 
normal conditions 


© Life is 500 operating hours 
© Weight is 8 Ibs. maximum 





MODEL E AP-1500 TYPE 203 


© Operating switch maintains o system 





MODEL E AP-2400 TYPE 2018 


Maintains system pressure of 31 P.S.1.A. 
Motor is 1/10 H.P., 24-28 volts D.C., 5,000 
RPM. duty 

Cugrent draw is 5.5 amperes maximum 

Life is 500 operating hours 

Weight is 10-3/4 Ibs. moximum 





MODEL E AP-3600 TYPE 200 


. system pressure of 31 P.S.1.A. 
. as 10,000 R.P.M. 











COMPLETE 
AVIATION 
CATALOG *330-P 
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may fly late this vear is a much larger 
airplane with a “thin” wing and twé 
Bristol Olympus engines which may 
go up to 18,000 pounds thrust 
Iwo prototypes of the English ilk 
tric P.] have flown. ‘The aeroplane 1 
reported to be doing ver well. How 
r, it is two vears or more from scr 
ice. Performancewise, it is likely to 
n the category when developed of th 
Crusader o1 present b-104 


Dual Power Fighters 


Ihe big trend in fighters is toward 
interceptors emploving combined ject and 
rocket power. Shortly due to fly is the 
Saunders Roe S.R.53 which has won 
government support over the Avro 7 
Similar projects are also underway at 
Hawker and at de Havilland, the lat 
ter firm coupling its Gyron engine and 
Spectre jet to fulfill the mixed formula 
Backbone of RAK bomber strength 
cmains the English Electric Canbert 
Bomber Command also has_ thre 
squadrons of Vickers Valiant medium 
bombers; about 60 of these aircraft arc 


in existence and a great deal of ironing 


out on their equipment side still rr 
mains. Performance would seem to be 
but little faster than a B-47 

Neither the Avro Vul 
Handley Page Victor reached 
1955 

The talk delta Vulcan quicth 


prouted ill iltered Wing plan Ihe 


} 


nven to take advantag tf cng 


4 


of greater power coming along Mor 


probable reasons: to improve stabilit 
ind damping at altitude 

Last, and by all reports far and awa‘ 
the best f Britain’s bomber is th 
escent winged Handley Page Victor 
Ihis weird looking aircraft has the best 
iltitude and Mach number characteri 
tics of the lot, reputedly getting 
close to Mach 1 at altitude. Production 

omewhat behind that of the Vulcan 

Ihe RAF now uses a piston engined 
Provost, jet Vampire trainer sequence 
for its flver During the vear mall 
batch of rovosts (Armstrong Sid 
cle le l I Til cT¢ sce cxpcti 
mentally for primary jet traiming Re 
ported as having been uccessful, this 
mav be the forerunner of all-jet tram 
ing for future pilots 

I'wenty-four large Blackburn Bevet 
levs have been put on order for cargo 
irriers, and the first Comet 2 for ‘Trans 
port Command flew in RAF colors 

Weak im modern equipment, the 
RAF also is weak in manpower of the 
kind it requires. Quality aircrews are 
not coming forward in anything lik« 
suficient numbers. The service sufters 
from a serious shortage of skilled tech 
nicians, particularly in the electrical 
ind radar electronics trades 

The air arm of the Royal Navy 1s, if 


mvthing, worse equipped than the 
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RAF. It docs not boast one single swept 
wing aircraft in service and it too has 
its manpower problems. Formerly a 
volunteer service as far as its flying per 
sonnel were concerned, it is now 
ippointing”” aircrew from its non fly 
ing branches—“press-ganging” it fas 


been called by the press 


Ihe R.N. has two standard fighters 


Wb SCTVICC 
¢ The 600 mph. straight-wing Hawker 
Sea Hawk with a 5,000 Ib. thrust Roll 
Rovee Nene engine is the dav fighter 
e For night and all-weather the D.I1 
Seca Venom powered by a 5900 Ib 
1.11. Ghost engine is the plan 

Neither has full powe! Opel ited Con 
trols and limiting Mach number i 
about .S5 

Ihe Navvy’s strike aircraft is the turbo 
prop Westland Wyvern, a heavy single 
cater in the +50 mph. class 

Several squadrons of 350 mph. Faire 
Gannets went into service m= anti 


ubmarine ind reconnaissance roles 


Fleet Air's Future 


lor the future, the Fleet Air Arm 
will rely on a navalized version of th« 
D.H. 110 for its all-weather fighter and 
the Supermarine N. 113 for its day 
fighter Ihe latter should do around 
Nla h 1.2 level air Navi has madk 
great play of the fact that the 113 and 
the 110 will carry guided missiles. he 
N. 113 had a fiving tailplane from the 
start, a saw-tooth Icading edge to its 
swept wings and blown flaps to improve 
takeoff and landing. Boundary lave 
control over the ailerons is also said to 
be used to complement the flap system 
ind improve low speed handling. Squad 
rons are not likely to see it till 1958 

Ihe Navy recently canceled its ordet 
for the twin-cngined, twin-rotor, Bristol 
19] 1 development of the 13-16 scatcl 
173. The RAF is to take this helicopter 
while the Navv has announced that it 
will have Sikorsky S-58s, which will al 

st certainly be built in Britain by 

stlands 

the British Army has taken very 
little part in aviation, and there is not 
much likelihood that the RAF will allow 
this situation to change. The Army has 
kept extremely quict and has so far ex 
pressed few ideas of what it wants if 
indeed it knows. Certainly, there has 
been none of the outspoken plans for 
n Army Air Corps which has enlivened 


i 


the American sccm 


V-1000 Cancellation 


One major shake-up provided in 
British civil aviation was the govern 
ment decision to withdraw its support 
from the Vickers 1000 jet transport and 
its civil version the V.C. 7. This large 
ict was looked upon as the successor to 


the Comet. With four Rolls-Royce 


Conway by-pass engines of 13-15,000 
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Eastern Aircraft Pumps 

are extremely small in 

size and light in weight. They 

are built to meet all appropriate 
government requirements under 
exacting conditions. 

Six series of Eastern pumps described 
are representative models from the entire 
range of Eastern units, and provide 

a wide choice of performance 
characteristics. 

Special model pumps or completely 
new units can be custom-made 

to your project. 




















THE AR SERIES are pong Bm as 
emer pumps. ors are 
1/50 HP. aircraft , 4500 R.P.M., avail- 
able for vu or a DC. oa 6" BT. 4 

" Weight imately 4 
Pe aluminum, and 
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ical rotary seals. 
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lb. thrust buried in the wing roots, the 
250,000 Ib. plane was expected to carry 
up to 150 passengers non-stop across 
the North Atlantic at 550 mph. 

To charges that the prize North At 
lantic route was being abandoned to the 
U.S. jets, both the government and 
BOAC replied that they placed their 
confidence in the long-range versions 
of the Bristol Britannia. 


Britannia Hopes 


Though never liable to be sprint 
champions for long, the 360 mph 
Britannias (one a 54-seat Ist class plane, 
the other a 90-seater tourist version 
ire impressive with their silence, stead 
iness, spaciousness and feeling of com 
tort. Serviceability and route bugs ma 
well lie dormant but the general belict 
is that the Britannia will be a good 
home-produced work horse in the in 
ternational class. 

Current orders for the Britannia to 
tal 49, all inside the U.K., except fou 
to Canadian Pacific and three to EF] Al 
BOAC also finds itself the only oper 
itor so far of Comet 4s with an order 
for 20. This is hardly likely to make the 


Comet + an economic plane to produ 


Viscount Success 


The turbo-propeller Vickers Viscount 
continued its excellent record 
Britain’s most successful airliner—th« 
only one ever to break successfully int 
the U.S. domestic market. During th« 
vear orders increased to 274. Capital in 
the U.S. put its first Viscounts into 
service and Continental Airlines placed 
m order for 12 of the bigger and faster 
S00 series for delivery in 1958 

I-ven so, it is felt that Vickers wasn’t 
big enough or bold cnough to seize th« 
golden opportunity their world lead in 
turboprops gave them. Had better d« 
liveries been offered, it is quite prob 
ible that few Convairs would have been 
sold in the past few vears and that 
orders might have been doubled 

Later versions of this series, such as 
are on order for Continental, will go up 
to 65,000 Ib. and 2,100 hp. R.Da.7 
Darts will raise the cruising speed to 
363 mph. Further development by 
Rolls-Rovce is slated to bring the power 
of the Dart up to 2,500 hp. for takeoff 
This is the R.Da.8 engine and it is ex 
pected to give the Viscounts cruising 
speeds up to 400 mph. and allow 65,000 
lb. maximum all-up weights 


Vickers Vanguard 


Vickers announced another entireh 
new airplane. It too is a turbo-pro 
peller airliner, 20 of which have been 
ordered by BEA for delivery commenc 

ore 4 ? 
ing 1959-60. The Vanguard will carr 
93 passengers in a double-bubble fusc 
lage. Four Rolls-Royce RB. 109 ‘Tyne 


engines of around 4,500 hp. promise 


AVIATION WEEK, March 12, 1956 





+25 mph. cruising speeds for the 120, 
000 Ib., 2,000 mi. range plane 

Many acronautical experts in Britain 
feel that this plane is too close to the 
Lockheed Electra which is promised 
two years earlict 

Handley Page got its Herald into th« 
ir in time for Farnborough and has 
immounced the laying down of a pro 
duction line for 100, hoping that the 
iircraft will be a DC-3 replacement 

Out to cash in on the undeveloped 

rodrome market is the Scottish Avi 
tion ‘Iwin Pioneer dubbed the “Dou 


ble-Scotch.” 


Gyron Growth 


Biggest of the new British engines 
hown for the first time in 1955 is the 
Havilland Gvyron. It has been run 
ning since 1953 and flving in a Short 
Sperrin (bomber test bed) since last 
July. It is a stubby looking engine of 
great cxternal cleanliness, diameter 463 
inches, length 154 inches. An_ initial 
thrust rating of 15,000 Ib. has been 
mounced and it passed its 150-hr. type 
iting. ‘This engine should 
of 22,000 Ib. The Gyron 
be straightforward: singk 
onpressor, multi-stage turbin« 
d an annular combustion chamber 
\ scaled down version, known as the 
ron Junior, running since mid-sum 
( can be expected to start out at 
round 7,500 lb. thrust, working up to 
eieia 
he de Havilland Super Sprite i 
620 |b. unit, 204 inches in diam 
cr and 1173 inches long. It burns 
ivdrogen peroxide and kerosene or 
petrol to give 4,200 Ib. thrust for 40 
Its main use is as a takeoff booster 
for V class bombers. It can be cither 
fixture or jettisonable. lor fighter usc 
1 booster, D.H. has the Spectre, also 
liquid fuel rocket. It is understood to 
be throttleable and to give around 6,000 
thrust 
Second most powerful engine to be 
nnounced is the Rolls-Rovce Conwa' 
by-pass engine which has been type 
sted at 13,000 Ib. thrust. Specifically 
csigned to go into the Vickers 1000 
ct transport, it has a potential 18,000 
lb. thrust with exceptional fucl econ 
omy and low noise, by virtue of the fact 
that the intake air, passed around th« 
ombustion chamber rather than 
through it, produces a lower velocity 
flux than a straight jct. ‘The Conway 
now has no home although Douglas 
ffers it in the DC-8. It may be in- 
talled in the Victor bomber and in a 
nodded successor to the de Havilland 
Comet 
Rolls-Royce is progressively improv 
ing power and overhaul life (now at 
1.200 hours) of the Dart. To follow it 
is the RB. 109 ‘Tyne. In the 4-5,000 
hp. class it has been running on the 
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| This is it! 


FOR JET POWER MEASUREMENT 
WITH UNRIVALED ACCURACY 
SPECIFY NORDEN-KETAY PRESSURE 
RATIO INDICATING SYSTEMS 


Combining maximum reliability with light weight 
design. Norden-Ketay Pressure Ratio Indicating 
System provides you with the most accurate method of 
thrust measurement assures you of optimum 
safety in take-off and fuel economy at cruise. The unique 
Transducer design is being applied to other aircraft 
instrumentation including: machmeters, high 
accuracy altimeters and air data systems. 
EXTREME ACCURACY— + 0.01 pressure ratio at room 
temperature; +0.02 pressure ratio from —55°C to 
+70°C, +.025 pressure ratio to 120°C 
HIGH RELIABILITY—withstands high over-pressures 
eliminates hysteresis effects to insure long-life 
dependability. Operates at altitudes from 
0 to 75,000 feet. 
RUGGED DESIGN—will meet latest military and commercial 
requirements. Engineered for simplified maintenance 
Exclusive floating disc suspension insures accuracy 
under environmental conditions of 
MIL-E 5272A 
FLEXIBILITY—three basic systems which can be 
adapted to your particular needs. Transducer 
withstands high temperatures and vibrations 
of engine mounting 
For complete details write for data file #053B. 


Visit our Exhibit 


es nas NORDEN-KETAY (CORPORATION 


CONVENTION Instrument and Systems Division 
Booth 629-631 ~* 5 , 
Morch 19th thru 22nd Wiley Street, Milford, Connecticut 
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Here’s what 
you’ve been 
looking for... 


A GEAR HEAD SERVO MOTOR WITH 
LOW INERTIA...LOW BACKLASH 
AND A BIG PLUS IN FLEXIBILITY! 


Norden-Ketay engineers design quality precision 
components that meet all your requirements. By 
combining low inertia and low backlash with new 
flexibility in servo motor design, Norden-Ketay 

makes possible... 

MAXIMUM GEAR RATIO VARIATIONS —from 5:1 to 10,000:1 by 
simply changing gear clusters. 

MAXIMUM BACKLASH CONTROL—backlash restricted to less 
than 0° 30’. 

MAXIMUM OUTPUT TORQUE—from 50 inch ounces to 

150 inch ounces. 

EASE OF MAINTENANCE—simplified design offers quick easy 
assembly and maintenance. 

CORROSION RESISTANT—built to military specifications 
(MIL E-5272A). 

AVAILABLE IN VARIOUS SIZES —11, 15, 18. Other sizes available 
on special order. 


For complete details write for data file #053B. 


NORDEN-KETAY (CORPORATION 


PRECISION COMPONENTS DIVISION: 
555 Broadway, New York 12, N. Y. 
WESTERN DIVISION: 

13210 Crenshaw Blvd., Gardena, California 


eesolvers SESOLVER AMPLIFIERS - SERVOMOTORS « GEARED SE#vVOMOTORS ImOUCTION MOTORS - TACHOMETER 
MAGHETIC IMDICATORS SERVO AMPLIFIERS + EMOTE INDICATING DEVICES TACHOMETER tROICATORS 
IMOUCTION POTERTIOMETERS ELECTROMECHAMICAL DEVICES 
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test bed for some tim« \pproximat« 
weight and dimensions are 1,950 
pounds, diameter 32 in., length 115 in., 
specific consumption 0.4 

Bristol two spool Olympus engines 
recently took a Canberra to a new 
world’s altitude record of over 65,890 
ft. ‘Type-tested at 11,000 Ibs., it has 
been reported that the engine will d¢ 
velop up to around 20,000 Ib 

The Orpheus completed a type test 
during the vear at 3,280 Ib. thrust 
ind in midsummer flew in the Folland 
Gnat. It has been accepted as the en 
gine to power the Fiat G-91 light 
fighter. Thrust of 4,850 Ibs. is expected 
eventually and this may rise to 7,000 
with afterburner. 

Bristol ran its BE.25 “supercharged” 
turboprop engine for the first tim 
last vear. ‘This is a twin spool design 
with annular combustion chamber and 
four stages of turbines. It maintains it 
full sea level power up to 20,000 ft 
ind is reported to give over 4,000 hp 
for cruising at over 30,000 ft. This 1s 
the engine for the thin-wing Super 
Britannia. Dimensions: diameter 413 
in., length 1104 in., specific fuel con 
sumption .355, 

One of Britain’s most successful jet 
engines is the Armstrong Siddeley Sap 
phire fitted to the Hunter, Javelin, 
Victor and supersonic P.1 prototypes 
Latest is the Sa7 which is tvpe tested 
ind in production at 10,200 Ib. An 
Sa9 is reported to be in the 14,000 Ib 
class 

This company’s rocket motors have 
flown experimentally im a_ prototype 
of the Hawker Sea Hawk and in 
1 Meteor. The carly Snarler employed 
liquid oxygen and water-methanol as 
fuel, but the newer Screamer 
thought to use kerosene and _ liquid 
oxvgen and to be a fighter booster 
engine of vastly more power than the 
old 2.000 Ib. thrust Snarler 


Eland Turboprop 

Napier extended flight trials of its 
Eland turboprop from i Vicker 
Varsity to an Airspeed Ambassador in 
1955 

Early this vear a Convair 240 flew 
on these engines Current Eland 
give 3,000 hp. but a +,200 hp. version 
is now running with air cooled turbine 
blading. This engine has been specified 
is an alternative power plant for the 
Lockheed Electra Napiers are ilso 
hopeful that their Convan trials will 
cnable them to sell conversion kits to 
Convair operators 

Napier is going after the helicopter 
turbine market with a range down from 
3,000 hp. Eland through the 750 gas hp 
Orvx to the 1,250 shaft hp. Gazelle 

Lack of basic research and the inabil 
itv to act or think big has largely ac 
counted for the decline of the British 
ircraft industry. There has been no 
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lack of men with ideas or the idea 
themselves. There has been no lack of 
idventurous men of wisdom nor has 
their been a lack of brave men to fl 
new creations 
here have not been bold top deci 
ions, ruthless getting rid of the mass« 
f dead-heads grimly hanging on to 
their positions, and drive to develop 
ideas and to produce. Good ideas have 
been doomed by faint-heartedness, lack 
of the essential knowledge which only 
omes from research and lack of modern 
engineering technique s, tools and mate 
rials. ‘These have limited designs 
Despite huge groups and firms 
Britain has no one facility capable of 
producing large aeroplanes in quantity 
By U.S. standards the great combines 
ire little more than associations of 
backvard garage operators. Their equip 
ment is equally lacking so that planes 
re still made and designed much as 
vere their excellent predecessors of 15 
ears ago. Milled skins, taper rolled 
kins. honevcomb sandwich construc 
tion are only now making an appearanc¢ 
in prototypes or pre-production aircraft 
Only now are tunnels with super 
mic capabilities beginning to appear 
number whereas present aircraft 
y into rvice should have had de 
liled benefit of the knowledge the 
ould have provided 


Missile Doldrums 


rm has also been ex 
in by lack ot progres 
siles, none of which 
1 in service. Projects 
ut from 15 to four in 
t something moving 
mething bigger and better 
r than the Bocing and Douglas 
rs falls deafly on “knowledgeable” 
One doesn’t build supersonic ait 
linet ind pecialh one doesn’t 
thout vast knowledge acquired over a 
ng per od with fighters and possibh 
ml ( . 
More in the immediate future, th 
things to watch for are: rocket and 
cket-with-jet fighters: further devel 
pments of sucking and blowing and 
boundary laver control; deflected jets 
kin to the jet-lift Meteor which carried 
xcessivel powerful engines and during 
landing ducted part of the jet down 
wards to off-load the wings; and a more 
practical example of the Rolls-Royce 
ilving Bedstead” principle probably 
in the form of multiple Soar engines 
mounted to exhaust downward from a 
urrent airframe such as a Meteor or 
Canberra 
Britain stands little likelihood of 1 
gaining her past position of acronautical 
ereatness until another Lord Beaver 
brook takes over to “‘axe a few heads” 
ind “kick a number of backsides.” So 
far there does not seem the remotest 
chance of that happening. 
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RAPID, PRECISE 
TRIGONOMETRIC OPERATIONS 
FOR AUTOMATION 


Norden-Ketay high-quality resolvers 

provide you with accurate solutions to 

problems encountered in: 

¢ High precision phase shifting 

¢ Data Transmission 

¢ Industrial process controls 

¢ Rectangular to polar coordinate 
transformations 

e Rectangular coordinate rotations 
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These precision resolvers are available to 
standard sizes (10, 11, 15 or 23) or may be 
ordered to your specifications. 


For full details write for data file #053-B. 


NORDEN-KETAY (CORPORATION 


WESTERN DIVISION: 
Visi Exhibi 13210 Crenshaw Blvd., Gardena, California 
—— PRECISION COMPONENTS DIVISION: 
IRE NATIONAL CONVENTION 555 Broadway, New York 12, New York 
Booth 629-631 
March 19th thru 22nd 
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SNCASE SE-5000 BAROUDEUR 


Budget Slows French Airpower Build Up 


PARIS—Still severely hampered by an inadequate budget, the French 
air force spent the past year gradually replacing outmoded equipment and 
expanding its training program. On paper, the 37 squadrons in being at the 
end of 1954 grew to 41 at the end of 1955, but total aircraft of all types 
remained steady at about 2,250 units. 

The French aircraft industry, prolific producer of protoypes during the 
past several years, was manufacturing several tried planes of modern and 
competitive design. For the first time since the war profitable export markets 
were opening, particularly in Latin America and the Middle East, for Das- 
sault’s Mystere, the Sncaso Vautour, Sncase’s medium-range jet transport 
Caravelle, the Morane-Saulnier Paris and the Fouga Magister. Exports may 
well overcome the industry’s most serious deficiency—insufficient production 
runs, which result in high unit prices. 


SNCASO SO-1221 DJINN 
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In addition to delivery under the Mu 
tual Defense Assistance Program of 
’-S4l's for two combat and one rec 
naissan squadron during 1955 
Irench air force received SO Dassault 
Mystere IV As ind 65 Nivstere 11-¢ 
to cquip new squadron and to begin 
the replacement of Ouragans and older 
I-84 versions. 

(he Mystere IV-A, powered by a 
Verdon engine of 7,700 pounds thrust 
produced by Hispano-Suiza under 
Rolls-Rovce license), has a top speed 
of 700 mph., carries two 30-mm. cannon 
ind rockets. With the F-S4F, it will 
provide the backbone of the FAF for 
some time to come. An additional 250 
Mysteres are on order and will be de 
livered during 1956 and 1957. The 
last 70 Mystere II-Cs, a somewhat 
slower version with a Snecma Atar 
101-D-1 engine of 6,600 pounds thrust, 
will be delivered in 1956. 


Super Mystere 

Production of the Super Mystere, last 
of the swept-wing versions of the Mys- 
tere group, will follow. Also powered 
by a Rolls-Royce engine, made by His 
pano-Suiza, the Super Mystere is super- 
sonic. It flew last March. ‘wo hundred 
have been ordered. Production models 
will be equipped with the Snecma Atat 
101-G-21, 9,240 pounds thrust with 
afterburner 

Looking further ahead, the French 
will have the Vautour in production in 
1957. Built bv Societe Nationale dc 
Constructions Acronautiques du Sud- 
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Ou prototvpes of the Vautour have 


: ‘ . ‘ 
pbecn a 


oped in three versions 
tack, fighter-bomber and night-fighter 
At present the Vautour uses a Snecm 
tar ¢ ’ a cloping 7./00 pound 

thrust a hieves supersonu speeds 
Bomber and night-fighter versions ar 
Initial order is 14 with 

duled for the first half of 

Vautour has been thorough 

ind praised by American test 


Bomber Command 

Arrival of the Vautour will mark 
the reactivation of a French bombing 
command, non-existent since the wat 
he command organization was formed 
during 1955 and a training center estab 
lished 

Iwo delta interceptors, the Das- 
ult 550 and the Sncase SE-212, arc 
in prototvpe stages. ‘The Dassault flew 
for the first time in Mav, 1955, with 
two Viper engines produced by Das- 
sault under Armstrong Siddeley licens« 
Che first prototvpe was handed over to 
the government Flight Test Center in 
January. The French government is 
considering an order of 150 

the 212, named the Durandal, was 
expected to fly for the first time in 
February or March. ‘The prototype uses 
an Atar G Vulcain engine developed 
by Societe Nationale d'Etudes et de 
Construction de Motcurs d’ Aviation. 

Ihe Snease SE-5000 Baroudeur, ex- 
perimental interceptor which uses a 
dolly to permit short takeoff, appears 
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six hy-v/1 fuel booster pumps! 


Yes, that’s what keeps the soup going through 
the lines in the Chance Vought Crusader: one, 
two, three, four, five, six HY-V/L Pumps by 
Hydro-Aire. We’re not supposed to talk about 
the performance of the Crusader, except to hint 
that it’s fairly spectacular in an astounding sort 
of way. But we love to talk about the HY-V/L 
Pump. The HY-V/L is pretty astounding, too. 
It’s got Design Predictability. Can’t we talk to 
you about it? Write us a letter. 


HY Y/.* fuel booster pumps 
a product of 


/ ) ) y who also make 
: - . 4 FUEL VALVES © TURBO MACHINERY 
| ] HOT AIR VALVES « /ytrol 


BURBANK, CALIFORNIA « Aviation Subsidiary of CRANE CO. 


*VAPOR/LIQUID RATIO 
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to have been dropped from French 
plans, but the industry continues work 
with several other experimental planes 
The ramjct Leduc tests are continuing 
and a Leduc 0.22 is under construc 
tion Ihe Sud-Ouest 9050 ‘Trident, 
equipped with two Dassault-built Arm 
strong Siddeley Viper engines and an 
SEPR_ rocket motor, reportedly has 
exceeded 1,100 mph in level flight 
One of the two ‘Trident prototyps 
crashed and was badly damaged in 
carly January. Blame is put on fuel 
pump failure, but the investigation 1 
not complete 

Breguct is building two versions of 
its lightweight Taon fighter. Devel 
oped under the NATO program fot 
small fighter rescarch, ‘laon is a singk 
cngime version and will be known a 
the Breguct 1001 lhe French An 
lorce is financing a twin-cngine typ 
numbered 1100 

In the field of military trainers 
louga received an order for 95 of its 
17O0R_ Magister This plane also will 
be built under license in Germany by 
Messerschmitt. It uses two ‘Turbomeca 
Marbore II engines of SSO pound 
thrust and flics at 450 mph 

Morane-Saulnicr has received a tool 
ing order for its MS-760 Paris and ex 
pects a contract within six months for 
50 units from the French Air Force and 
30 for the Navy. ‘The Paris will be madc 
in America by Becch under license 

Ihe French Air Force began a long 
necded modernization of its transport 
and troop-carrying cquipment. Snean 
has delivered 90 of 160 Nord 2501s 
with a 14,300 Ib. payload. It will carr 
#2 passengers and a crew of three. It 
has a cruising speed of 210 mph. and 

range of more than 1,500 mi. A 
modified Nord 2506 uses two suppl 
mentary Marbore II jet engines which 
increase both range and speed. 

Ihe FAF has ordered 15 Breguet 
Deux Ponts and has taken over threc 
prototypes for training. The military 
version will be known as the 765 (the 
commercial version, the 763 or Prov 
ence, is in use on Air France runs to 


North Africa) 
Missile Effort 


Considerable French effort has been 
put into the development of rockets 
ind guided missiles, but results indicate 
nothing of greatly advanced design ot 
performance Iwo air-to-air weapons, 
the Matra R.O51 and the Sfecmas 
5103, have been ordered by the FAI 
Ihe first weighs 420 pounds, the 
second 255 pounds; both are equipped 
with proximity fuses and are guided in 
flight. Both are said to be highly a 
curate at medium ranges 

Ground-to-air missiles are entirely 
it the devclopmental and testing stag: 
Ihe SE-4300, said to be comparable 
to the Nike has a take-off weight of 
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one metric ton and a span of 11.1 ft 
Nor promising is the Parca devel 
ped b the Direction des Etudes ¢ 
babrications d Armement, with a 
f 5.2 feet and takeoff weight t 
rw meth ton. Present experimental 
on is said to be effective up ti 
more than 30,000 ft. Both missiles ar 
radio-contr lled 
lest on ! icntific rocket the 
Veronique ir ontinuing at a range 
il Colomb-Bechar Nlorocco I he 
present version of the Veronique has 
whed a height of 83 miles. It de 
velops a total of 70,000 horsepower dur 
ing its 40 seconds of powered flight 
Used entirely for scientific purposes, it 
in lift up to 220 Ib. of instruments 
into the ionospher¢ The instrument 
re released by timed explosions, and 
their para hutes open at 10,000 fect 


Navy Air Arm 
Phe French Navy's air arm, seve 


ly 


T¢ 
>> 


estricted b budget during 19 
rdered fifteen Sl \quilon carrier 
based interceptors. ‘The Aquilon is a 
modification of — the British Sea 
Venom powered by a de Havilland 
Ghost engine of 4,840 pounds thrust 
\ total of 90 have been ordered from 
Snease, of which 50 have now been 
lclivered 
lrance has two gas turbine heli 
pters in series production Lhe 
Sncaso Djinn utilizes a Turbomeca 
Palouste developing 528 Ib. thrust to 
yrovide compressed hot air to a two 
blade rotor with cjection nozzles at 
ich blade tip. With a 36-foot rotor, 
the Djinn has a maximum payload of 
49 Ib. and an operating speed of 40 
to 70 mph. Its maximum endurance is 
two hours and 15 minutes. Military 
rders now total 100: 15 units had 
been delivered by the end of 1955 
The larger Alouctte (SE-3130) pro 
duced bv Snecase made its first flight 
during 1955 and established an altitude 
ord of 26,932 fect. It is powered 
by a 400 hp. Turbomeca Artouste I 
s turbine which drives its lifting rotor 
nd anti-torque rotor mechanically 
Normal payload is 1,300 Ib. Cruising 
peed is 92 mph., and maximum flight 
ndurance is four hours. Army, Navy 
nd Air Force orders total 180. Snease 
imnounced first civilian sale to 
de France. 


Caravelle Prospect 

In the field of civil aviation, interest 
enters on the Sncase SE-210 Caravell 
Che prototype of France’s first jet trans 
port flew in May and has now com 
pleted 250 hours of trial flight. 
Equipped with two 10,500 pound- 
thrust Rolls-Royce Avon R.A.29 en- 
gines, the new medium-range transport 
will carry 70 passengers at a cruising 
speed of 475 mph Normal pavload 1S 


15,400 pounds with a maximum range 
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CHANCE VOUGHT F8U-1 


crusader performance figures?...s-ssh! 


To be specific — they’re terrific! But unmention- 
able. However, there’s nothing unmentionable 
about the Crusader’s Fuel Booster Pumps. 
They’re HY-V/L Pumps, all 6 of ‘em (yes— 
SIX). To be even more specific, HY-V/L pumps 
have Design Predictability; the HY-V/L can be 
tailored to your specific needs. So be specific! 
Sit down and mention your fuel pump problems 
in a letter to Hydro-Aire right now. 


HY */.* fuel booster pumps 
a product of 


/ ) ) ) who also mak 
| ) { FUEL VALVES * TURBO MACHINERY 
) ] HOT AIR VALVES « /iytrol 
BURBANK, CALIFORNIA e Aviation Subsidiary of CRANE CO. 
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meets the challenge of 
the guided missile age 


Now, as through the years, Radio Receptor, a leading con- 
tractor to the Armed Forces and Industry for almost 35 
years, contributes heavily to America’s conquest of the 
skies ... by designing . . . and producing a wide range of 
radio aids to navigation for both piloted and unmanned 
aircraft. 

To this field, Radio Receptor has introduced such devel- 
opments as the AN/CRN-11 Air Transportable Radio 
Range; the first airborne and ground VHF equipment used 
by CAA; omnidirectional radio range systems in low and 
medium frequencies with associated airborne receivers . . . 
and the BC-446 transmitter which was the corner-stone of 
radio range navigation for AACS. The recent S-Band 
Missile Beacon illustrated and briefly described below is 
another example of the dynamic role Radio Receptor plays 
in the national defense. 


One of RReo.’s latest proj- 
ects is the design, develop- 
ment and manufacture of 
the subminiature S-Band 
Missile Beacon for the 
Army. This transistorized 
unit 6” long by 2%” in 
diameter provides com- 
munication facilities which 
permit tracking and guid- 
ance of the missile in flight. 





Engineering Products Division 
RADIO RECEPTOR COMPANY, INC. 
In Radio and Electronics Since 1922 
240 Wythe Avenue, Brooklyn 11, N. Y. 





RADIO RECEPTOR PRODUCTS FOR GOVERNMENT AND INDUSTRY: 
RADAR, NAVIGATION AND COMMUNICATIONS EQUIPMENT, SELENIUM RECTIFIERS, 
GERMANIUM DIODES, THERMATRON DIELECTRIC HEATING EQUIPMENT, 
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of 1,850 miles. Air France has ordered 
12 of these aircraft for delivery begin 
ning in 1958. Negotiations are under 
way with the Australian government; 
according to French industry sources, 
1 contract is likely to be completed for 
several by Australian domestic airlines 
Georges Hereil, director of Sncase, has 
recently announced that the Caravell 
will be displaved in the U.S. in 1957 

Sales difficultics have been encoun 
tered by Hurel-Dubois in marketing its 
H11)-32, high-wing replacement for the 
DC-3 \ir France mitially agreed to 
take 24 HD-32s, but recently reduced 
its order to seven. Without other or- 
ders, Sncase has refused to tool up to 
produce the plane for Hurel-Dubois. 

\ civilian version of the Nord 250] 
Noratlas is reportedly under considera- 
tion by French private airlines. Union 
\cromaritime de ‘Transport, operating 
mainly in Africa, is currently using this 
plane modified with two Marbore II 
jct cngines on the outer wing sections 
to assist on takeoff. Main power plant 
is two Hercules engines of 2050 hp 

Boisavia’s new Anjou, a five-passen 
ger tourist plane using two Snecma 
reciprocating engines, has made test 
flights and is likely to become France’ 
most popular light planc Finally, the 
SIPA 1000 Coccinelle, tiny two-seater 
powered by a Continental engine, is 
undergomg modification before starting 
scries production. Price on the Coc 
cinelle will be about $1,100 


Industry Status 


Although representatives of — the 
Irench aircraft construction industri 
scem to believe that the industry is at 
last finding itsclf on a more solid bas« 
ifter several vears of frantic search for 
modern and effective models, overall 
figures for the industrv do not vet re 


flect this change Employment re 
mained unchanged at 60.000 during 
1955 with 28,000 in nationalized sec 


tions of the industrv (Snecaso. Sneasc 
Sncan and Sfeemas), 15,000 in private 
urframe and engine companies, an 
17,000 in’ private equipment com 
panies 

Based on the first eleven months of 
the year, output for 1955 totaled ap 
proximately 330 aircraft with a_ total 
irframe weight of 1,585,000 pound 
This compares with 360 aircraft and 
2,033,000 pounds of airframe weight 
in 1954. Engine production in 1955 
is estimated at S32 against 780 in 1954 
lotal horsepower of the 1955 engine 
output was about 2,620,000 against 
2,412,000 in 1954 

With the development of the delta 
550, coming after a long series of 
various versions of the Mystere and th 
QOuragan, Societe des Avions Marcel 
Dassault (newly renamed La Generale 
Acronautique Marcel Dassault) has es- 
tablished itsclf as a major force in 
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French aircraft industry. The com- 
pany employs 4,000 people directly in 
its six plants, but indirectly is responsi 
ble for 20,000 workers, one-third of the 
entire industry in France, through its 
subcontracting operations, particularly 
with Sncase and Sncaso 

Dassault is spreading its coverag¢ 
It now has an engine department, mak 
ing the MD-30 Viper under license 
from Armstrong Siddeley Motors Ltd 
It also acquired production rights for 
the Swarthout line of electronic testing 
and control equipment. 

Although Sncaso with 5,000 ecm 
ploves is smaller than its fellow-na 
tionalized Sncase (9,200 employes) its 
immediate prospects look brighter. ‘The 
Vautour is a predictable backbone for 
the French Air Force during the period 
1957-1959, and in the experimental 
Trident, Sud-Ouest mav have the next 
stage of piloted interception. 

Sncase, however, is developing 
uided missiles which remain entirelh 
on the secret list while the bulk of its 
facilitics are engaged in producing com 
ponents and airframes for the Dassault 
Mystere and the Fouga Magister. With 
the Alouette helicopter in apparent 
success and a good outlook for the 
Caravelle jet transport, Sncase prospects 
also are good 


Breguet Troubles 


Breguet, scriously in debt as a result 
of steady losses over several vears, was 
reorganized in 1955. With a new order 
from the FAF for the Deux Ponts and 
with several experimental planes under 
wav (notably the Taon), and backed by 
fresh capital, Breguet will try for a 
omeback 

lurbomeca remains an outstanding 
producer of small jet engines (licensed 
in the United States by Continental). 
Its Marbore II (S80 Ib. thrust) has 
found a wide range of uses as a suppk 
mentary engine on various aircraft and 
s being used in target missiles The 
Artouste and Palouste have found a 
place with the two French helicopters 
now entering production 

More than half of France’s engine 
industry is represented by the national 
ized Snecma, developers of the Atar 
series of gas turbine engines, the largest 
of which will be used on the Vautour 
series. Latest developments on_ this 
engine are sufficiently encouraging to 
permit hope that France is overcoming 
its lag in larger jet-engine research. 

In general, the French aircraft in 
dustry expects an increase in produc 
tion and employment in 1956 and 
1957, based largely on an increase in 
export orders for proved modcls now 
wailable \ limited military budget 
will provide carly upper limits to such 
expansion Even so, the industry is 
considerably more optimistic than it 
was a year ago. 
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CONTINENTAL means 


DEPERDABEE POWER 
.. PLUS THE 


BACKING OF 


ESTABLISHED AND 
XPANDING SERVICE 


Continental's family of 
aircraft power plants— 
65 to 320 hp—is broader 
and more diversified 
today than ever before. 
Continentals give you 
dependability born of 
more than 52 years’ 
engine-building experi- 
ence, and backed by a steadily-growing network of suai 
facilities—factory-approved service and genuine Continental 
parts—all over the world, wherever people fly. ... Ask 
your Continental Motors service station about the Engine 
Remanufecturing plan which gives you a new factory 
remanufactured engine—back to zero hours and/ with 
factory new engine guarantee—at low fixed cosh, with 
virtually no dead time. j 

















‘AGS c90 0300 *0470-K 0470-2 FSO470 GSO526 


HP 65 95 145 230 265 260 320 
ee oe 2300 2625 2700 2600 2600 3000 3000 
GA..... Fas 4 6 6 6 6 . 
ee 170 1865 311 438 S515 565 560 


Fuel Octane... 73 80 80 80 91/96 91, 96 91/96 








*Also avoilable in 240-hp version os Model O470-M. 
**Engine weight is complete with occessories. 
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A THOUSAND PRODUCTS 
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AVIATION CORPORATION 
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A MILLION IDEAS 









BOEING 707 


NEW YORK TO PARIS. 
LOS ANGELES TO NEW YORK. 
NEW YORK TO CHICAGO 


HONOLULU TO SAN FRANCISCO. 


ee 


Jet airliners shrink globe... 


When you and your family board 
these new jet airliners, you'll be 
stepping into a completely new era 
of transportation designed to get 
you where you are going faster, more 
comfortably and more dependably. 
To appreciate the progress that has 
been made, following are some ex- 
clusive jet problems that had to be 
licked and some original answers 
to those problems worked out by 
Bendix Aviation Corporation. 

For example, the starting, gener- 
ating and ignition systems used on 
reciprocating engines were not appli- 
cable on jets. One of our new Bendix 
jet starters, small enough to put in 
a breadbox, produces 450 h.p. to 
crank a giant jet engine 1800 r.p.m. 
in three and a half seconds. 

Igniting a jet is like lighting a 
match in a tornado. An ordinary 
spark has no chance. New Bendix 
jet ignition produces a super spark 
that fires jet engines immediately. 

Jets are fuel hogs with very 
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AND CONTROL SYSTEM 
heading reference systems 
AIRBORNE RADAR SYSTEM 


avoid them for smoother ride 
RADIO COMMUNICATION SYSTEM 





COMPLETE TRANSISTORIZED NAVIGATION 
Includes automatic pilot capable of automatic 
landing approaches; Flight Director systems; 


Sees storms 150 miles away and shows how to 


Including receivers, transmitters, flush antennae, 
radio compass, radio magnetic indicators, marker 
receivers, glide slope receivers, VOR-localizer 


ADVANTAGES OF THE JET AGE WILL BE 


JET PROBLEMS —HAS 


receivers, Omni-mag indicators, cockpit loud 
speaker, distance measuring equipment, trans 
ponder beacon and selective calling, passenger 
address and transistorized interphone systems 


LIQUID OXYGEN SYSTEM 
Automatic high-altitude oxygen system for 
passengers plus flight crew oxygen system 


SPECIAL INSTRUMENTS 
To measure Mach airspeed and fuel flow ; acceler 
ometers; specially lighted turn-and-bank and 
rate-of-climb indicators. 





sensitive digestive systems. Not too 
much, not too littke—the mixture’s 
got to be just right. Speed, tempera- 
ture and altitude affect this mixture. 
Thus, fuel-air proportions must be 
changed rapidly and automatically. 
New Bendix fuel-metering and 


engine control systems are precise 
and automatic, take another tough 
problem off the crew’s backs. 

Jet speeds necessitate more accu- 
rate navigation and piloting. Here 
several exclusive Bendix devices 
team up for greater precision: The 
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TODAY'S TIME 12 HRS JET TIME 6% HRS. 


TODAY'S TIME 8 HRS. JET 


TIME 4% HRS. 


TODAY'S TIME 3% HRS. JET TIME 1% HRS 


P 





LOCKHEED TURBOPROP ELECTRA 


TODAY'S TIME 9 HRS. JET 


TIME 4% HRS. 





DOUGLAS DC-8 
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will cut travel time in half! 





YOURS SOONER BECAUSE BENDIX ANTICIPATED 
THESE DEVICES READY NOW 


COMPLETE LANDING GEAR JET IGNITION SYSTEM 


Including wheels, brakes, shock absorbers and 
“Cerametalix’’ brake lining—our special friction 


materiel developed for stopping jets FUEL-METERING AND ENGINE CONTROL SYSTEM 


TURBINE STARTERS 
Originated by Bendix to solve the problem of 


Starting jet engines HYDRAULIC CONTROLS 


AC GENERATING SYSTEM 
Including fault-detecting and regulating devices 
and inverters. 


RELIABLE, RUGGEDIZED ELECTRON TUBES 


Provides extra hot spark for starting and high 
altitudes. 


Provides proper air-fuel mixture at all speeds, 
temperatures and altitudes 


For raising and lowering landing gear, applying 
boost power to control surfaces. Includes servo 
valves, accumulators, positioning actuators, 
pressure reducers, relief valves, hand pumps, 
flow dividers and cylinders. 








Polar Path* compass, which made 
polar navigation practical and which 
is equally accurate anywhere; the 
Flight Director *, a simplified naviga- 
tion system in which two instru- 
ments replace many; and the first 
completely transistorized automatic 


pilot which will not only fly jets 
with more exactness than human 
pilots but automatically bring them 
in for pin-point landing approaches. 

Ordinary brakes and lining can’t 
stop the fast, heavier jets. New 
Bendix jet airplane brakes and our 


special Cerametalix * friction material 
licked the stopping problem. New 
Bendix landing gear and _ shock 
absorbers set them down softly. 

Airborne radar to spot storms 
ahead, surveillance radar to help 
control airport traffic, G. C. A. 
radar for bad weather landings, a 
complete line of ground and air 
radio communications systems and 
automatic liquid oxygen systems are 
some of the other proven devices we 
have ready now for passenger jets. 

This is probably the most complete 
package of equipment ever offered a 
new industry by one supplier 

Bendix has hundreds of products 
for other fields, also. Write for 
“Bendix and Your Business’’. 

Trademark 


AVIATION CORPORATION 
‘ FISHER BLDG. DETROIT 2, MICHIGAN 
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FLEXIBLE 


**00Cteram 


One part does the work of many 
when you use a flexible shaft 


Design simplification is one of the reasons why 
it pays to use S.S.White ‘“‘Metal Muscles’’® 


It’s A DESIGNER’S AXIOM that simplifi- 
cation is one of the most effective ways 
of reducing product costs. By so doing, 
you save weight, you eliminate a 
number of unnecessary parts and you 
reduce assembly time and costs. 


Eliminating Parts 

When it’s a question of transmitting 
rotary power or providing remote con- 
trol, especially where turns or align- 
ment are involved, an S.S. White flex- 
ible shaft is an efficient cost-saving 
solution. The illustration below demon- 
strates why this is so. 






































One flexible shaft is all it takes to do 
a job that might otherwise require an 
entire system of bevel gears, straight 
shafts, universals, etc. Added to this 
is the fact that installation is greatly 
simplified and alignment problems are 
eliminated. 


90% Cost Reduction 
Actual cost figures on a control set-up 
for a large dual hydraulic power sys- 
tem dramatize how effectively flexible 
shaft simplification can cut costs. 
In this case, 35 parts including univer- 
sal rods and bevel geared elbows were 
being used to transmit control from 
two handwheels to a motor control unit 
and thence to two hydraulic motors. 
Without any necessity of redesigning 
the equipment, 4 standard S.S.White 
flexible shafts were used in place of the 
original control system. The result was 
a 90% savings —and, incidentally, 
100% improved performance. 


What About Your Application? 
Perhaps your own designs cannot rea- 
lize benefits as outstanding as this. But 
the chances are good indeed, that, if 
you are not now using them, you’ll be 
able to handle many remote control and 
power drive applications better and at 
less cost with an S.S.White flexible 
shaft. 








USEFUL FLEXIBLE SHAFT DATA 


Bulletin 5601 has con- 
cise information on 
how to select and 
apply flexible shafts. 
Send for a copy. 














IN FLEXIBLE SHAFTS r 





S.S. WHITE INDUSTRIAL DIVISION, DEPT. V, 10 EAST 40th ST., NEW VORK 16, N.Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 
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New Aircraft 


TORONTO — Canada’s airpower 
continues to grow in the factories 
and in the air. 

New, faster, more heavily armed 
and higher-flying fighter aircraft are 
now coming off production lines in 
eastern Canadian factories, and being 
supplied in a steady stream to Royal 
Canadian Air Force squadrons at 
home and in Europe. 

Still faster aircraft are now nearing 
the production stage and are expected 
off the production line by the fall of 
1957. 

Ihe RCAF Air Defense Command 
it St. Hubert, Quebec, just outside 
Montreal, is in constant instantaneous 
touch with USAI Air Defense Com 
mand at Colorado Springs, Colo. ‘Vh¢ 
lines of northern radar warning 
networks and the planned East and 
West Coast networks are part of clos 
Canadian-United States cooperation 

Canada’s North Atlantic Treaty Or 
ganization commitments include not 
only the establishment of RCAF squad 
rons in I urope but the aircrew traming 
of nationals of 10 NATO countries 


three 


Defense Budget 

In the 1956-57 fiscal vear_ starting 
\pr. 1, Canada will spend on defense 
$1,775 million, or 40 of the national 
budgct. ‘This is about the same amount 
iS Was spent in the last fiscal veat 

Included in the estimate is $197 
million for aircraft and engines for th 
RCAF—S$100 million less than in th 
past fiscal vear because “the air force 
is essentially equipped now,” iccording 
to government officials Ihe RCAI 
share of the estimates include $99 mil 
lion for construction, up $30 million 
over the last vear, and $11 million mor 
for radar and electronics svstems than 
in the past 
$45 million 

The Defense 
S79 million estimate for 
most a third more than in the previou 
vear. much of it for “the new family of 
uircraft.”” A specific item of aircraft 
development expenditure is $] 750,000 
for a start on a supersonic wind tunnel 

For NATO, the estimate for mutual 
iid is down in total, but the amount 
for aircraft and engines is up by $12 
million to $43 million 

Ihe RCAF today has a strength of 
just under 51,000 officers and 
the maximum sct for this vear 


vear, raising the figure to 


Research Board has a 
1956-57, al 


men, 


All-Weather Squadrons 


The RCAF has nine squadrons flying 
all-weather jet interceptor CF-100 ait 
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Bolster Canada’s Continental Defense Role 


craft in Canada from the Atlantic to 
the Pacity They are operating with 
Mark 4 aircraft as part of the Pine ‘Tree 


radar network, the most 
of the three 
nada In 
thev will get the 
Canadian-built 
has an operational 
100 feet more 
The R¢ 
replacing the Cl 
Mark 5 \bout 
raft have been 
Aircraft Ltd 
ibout 10 


carly warning 
radar nets strung 
the coming 
Mark 5 version of thi 
ircraft Ihe Mark 

ceiling of 50,000 feet 
than the Mark 4 

AP will spend $150 million 
100 Mark 4 with the 
300 of the new air 
from Avr 


which will pro 


southern 


cross (¢ VCal 


ordered 
loronto 


luce 1 month 


NATO Forces 
Ihe RCAI 


quadrons 





maintains 12 fighter 


France and Germam 
Lhese are equipped with the Canadian 
built Sabre 5 and the Sabre 6, both 
powered by the Canadian-built Orenda 
14 jet engine. Canada’s air 


part of the Fourth 


divi ion 
OVCTSCAS Allied 
l'actical Ain 

Bases have been built at Grostenquin 


nd Marville ind at Zwei 


| oree. 


lrance, 


bruecken and_ Baden-Soellingen — in 
Western Germam 

In Canada, the RCAI operates a 
Maritime Air Command with head 
juarters at Halifax, and squadrons on 
both the Atlantic and Pacific coasts 
Thev work closely with the Roval Cana 
dian Navy and NATO Atlantic head 


rs at Norfolk, Va 
The job of the Maritime Air Com 


uuarte 


nand plan ncludes anti-submarine 
varfare onnassance and con 
yatrol The equipped with mod 
fied long World War II La 

ter raft nd enth equ 
United States-built Lockheed P2V-7 
Neptune aircraft 

Plans underway for replacement 
f the Lancaster aircraft with a modi 
fied version of the British Bristol 


Britannia, now being built at Canad 


Ltd., \lontreal, for in 1957 


dc live r\ 





Transport Command 
The RCAF Air Transport Command 


ias its headquarters at Lachine, near 
Montreal, and uses a variety of aircraft, 
nceluding Canadian-built DC-4 North 
Stars, Dakotas, C-119s, Beech Ex 
pediters, Lancasters, Canso amphibians 
nd de Havilland Otters 

In the the Air Transport 
Command carried a pavload of 12,000 
ons. It has a tri-wecklv transatlantic air 
lift which carried men and equipment 
to Canadian bases in Europe, Canadian 
United Nations truce teams to Indo 
China, supplied Canadian and United 
States jointly operated weather bases on 
the Canadian Arctic Islands, cooperated 


} 


past VCal 


; 
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AVRO CF-100 































































































































































































































































































































Subminiature 
shields in 
att sizes 


tube 


shields end electron 
tube failures 


standard miniature 


caused by heat and tube smelds. 2nd 
vibration! 


bases 


a Octal stelds for 
TS. T12 type tubes 


TR series shield 


for critical heat 
problems All patents pending 


d more, short tube life and unreliability are being traced down as 
premature’ tube failures due to harmful heat and vibration —a conditior 
you must surely recognize —luckily,one you can beat with IERC tube shields! 
1ERC tube shield performance in many types of equipment has proved to 
be the final answer to tube-killing heat and vibration problems. The extended 
tube life and effective cooling provided by IERC shields is unmatched! 
IERC tube shields are available in a wide range of sizes or types to meet 


your design and equipmen r to your individual specifications 


st to receive them regularly 


International “A. 


etectronic research corporation 


177 WEST MAGNOLIA BOULEVARD + BURBANK, CALIFORNIA 


@ CANADA 


with the Canadian Army on paratroop 
training, dropped Christmas food sup 
plies to Arctic and isolated defens 
bases, did a major photog iphic job in 
the far north, and flew Canadian cabi 
net ministers throughout the world in 
cluding Russia 


Tactical Air Command 
he RCAF ‘Tactical Air Command 


has its headquarters at Edmonton, and 
its task includes offensive and transport 
operations and training. Under its 
control are two auxiliary light bomber 
squadrons, which would be availabl 
for tactical air support of Canadian 
\rmy forces 

lactical Air Command is also re 
sponsible for search and rescue opera 
tions and various specialized types of 
traiming 

During the past year the RCAI 
idded considerably to its fleet of heli 
copters. 

In addition to Sikorsky S-55 and 
Piasecki H-21A helicopters, the RCAI 
now has Sikorsky H-34 and Piasecki 
H-21B helicopters These were used 
extensively carrving survey parties, test 
engineers, supplies, and as a link be 
tween radar sites and nearby lak« 
where fixed-wing aircraft landed sup 


plies for the Mid-Canada radar line. 


RCAF Construction 

The RCAF’s construction program 
has passed its peak and in the past 
year concentrated on extension of run 
wavs at defense bases to meet the r 
quirements of newer jet fighters 

Major construction job last vear and 
this year is the radar network, the Mid 
Canada line which is financed and 
being built entirely by Canada, and th« 
Distant Early Warning line, being fi 
nanced by the United States and built 
in part by Canadian contractors 

Ihe Mid-Canada line, estimated t 
cost about $170 million, is being built 
roughly along the 55th parallel of 
latitude. The DEW line is being built 
farther north, roughly just above th 
Arctic Circle. Coordinated with thes 
two radar nets is the southern Pin 
I'ree line, manned in part by Cana 
dian and in part by United State 
forces, and the planned network alon 
the Atlantic coast and the Alaska 
system of the United States along th« 
Pacific coast 


Northern Defense 

Canada’s Defense Miister Ralph 
Campney recently stated that “north 
ern defense is colossal in scope, difficult 
of accomplishment, tremendously costh 
in execution. It bristles with problems 
ind difficulties. It cannot be made per 
fect; the cost would be insupportable 
But we can make our defenses as nearh 
fool-proof and complete as possible, 
and we intend to do so. Both Canada 
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ind the United States recognize the 
urgency of that.” 

Home-based interceptor squadrons 
of the RCAF are concentrated mainly 
in the area across which enemy aircraft 
from the north would have to fly in 
order to reach the industrial centers of 
outheastern Canada and the north 
castern United States Interceptor 
forces of the USAF are. strategically 
located throughout the United States 
ind near the Canadian border. Co- 
yperation between the RCAI ind 
USAF is close, with the two forces 
jointly participating in regular air ¢x- 
crcises designed to test continental air 
defenses. 

Early warning radar is limited in its 
ibility to detect low-flving aircraft. 
lo remedy this, the RCAF and the 
Canadian Army have established 
ground obscrvers among the northern 
Canadian population The jointly 
perated weather stations of Canada 
ind the United States in Canada’s 
Arctic also report on aircraft flying in 
the far north. 

\ permanent Canadian Mobile Strike 
orce has been organized and trained 
n Arctic warfare in order to repuls¢ 
ny attack by airborne troops on 
Canada. This force consists of units 
f the Canadian Army and the RCAI 
\ir ‘Transport Command United 
States air and ground forces have also 
been trained and tested in Canadian 
Arctic defense exercises in recent vears 


Arctic Problems 


Research on Arctic defense problems 
has been carried out by the Canadian 
Defense Research Board and a joint 
testing station of the Canadian and 
United States governments at Church- 
ll, Manitoba, ~ 

Among recent developments have 
been the twilight computer for use in 
vinter months on ice-reconnaissance 
patrols, and the development of the 
R-Theta computer for navigational aids 
vithout use of radio communication 

The RCAF has also found that the 
British Rolls-Rovce Merlin engine is 
efficient in Arctic operations, as it is 
ible to start without prel iting of any 
kind, at temperatures as low as 45 de- 
recs below zcro This winter the 
RCAF has been working at Churchill 
vith a United States-developed low 
ost and readily portable ground control 
pproach unit, the Gilfillan Quadradat 

RCAI has ilso becn testing it cold 
cather stations automatic seat cyec 
tion svstems for use in ‘1-33 Silver Stat 
t trainers and Sabre fighters Auto 
mati eject 
CF-100 all-weather fighter. 

There has been some discussion of 
the Canadian Army starting an acrial 
ving, in conjunction with paratroop 
ind airborne supply tactics for ground 


ion seats are in use on the 


forces. ‘This has not gone bevond the 
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[naune Product Porformanco ... 


REVERE SPECIALTY: WIRES 


. 


If \\ 


-90 
ABRASION 


b46 
66 


For those tough design jobs where ordinary hook-up and 
thermocouple wires die from the heat, get brittle in cold, 
abrade and corrode. . . Revere SPECIALTY wires stand up. 
Built to MIL and customer specifications, Revere's wide range 
includes: 


For High Temperatures 


REVCOTHENE—(Extruded Monochlorotrifluoroethylene) —40°F to 
+275°F, AWG 28 to 10, silver plated copper conductors, inert, 
excellent dielectric strength, no volatile plasticizers, non-flammable, 
thin wall, abrasion and moisture resistant. 


For Extremely High Temperatures 


Fiber glass (to 700°F), asbestos (to 900°F), pure silica glass fiber (to 
1500°F) wrapped or carded with outer braid and saturant as required 
by application. 


MULTI- A variety of telemetering and other multi-conductor cables con- 
CONDUCTOR structed to customer specifications. Polyethylene, polyvinyl, nylon, 
glass, Revcothene, asbestos insulations for singles and jackets. Twist- 

CABLES ing, braiding, shielding, color coding to suit conditions. 


THERMO- lron-constantan, copper-constantan, Chromel-Alumel conductors, 
COUPLE AWG 36 to 14, various insulation combinations and protective 
braids, temperature range from —100°F to + 1500°F, constructed 

WIRES to rigid tolerances. 


Saturants for flame and abrasion resistance, metallic braids for severe service 
and electrical shielding. Color coding in fourteen solid colors and stripes. 


Prompt delivery of standard stock wires. Write for samples 
and literature on specialty hook-up or thermocouple wire. 


g 


CORPORATION OF AMERICA ~* 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 
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@® CANADA 


initial talk stage as yet, as the Cana- anti-submarine opcrations 
dian government thinking is that the Ihe Navy also has on order the 
RCAF Air ‘Transport Command fills Grumman CS2I twin-engine aircraft, 
that role. ‘Vhe Canadian Army has 16 now being built in Canada 
Cessna L-19As for artillery spotting. Canadian aircraft manufacturers ex- 
But the Roval Canadian Navy has pect to have three new military aircraft 
1 Fleet Air Arm and aircraft carriers. in the air towards mid-1957, and have 
Early this vear the RCN took delivery at least one new civilian transport im 
of its first operational jet aircraft, the planning stag¢ Ihe industrv is 
United States-built McDonnell F2H-3 mainly concentrated in the ‘Toronto and 
Banshees. ‘These aircraft replace the Montreal areas. In the ‘Toronto are 
British Hawker Sea Fury fighters. the major activities ar 
Ihe RCN also has Sikorsky HO4S, @ Avro Aircraft Ltd. is now producing 
Piasecki HUP and Bell HTL-4 heli the CF-100 Mark 5 at the rate of 10 


copters for a variety of uses, including a month. This new version of the 





EXPLOSIVE VALVES 


/ 
Ps | EW, EXCLUSIVE, la compact Conax Explosive Valves 


operate instantaneously by firing a small completely contained explosive 
squib. The illustration above shows a group of typical valves that have 
been produced to meet s ecific requirements. 

Conax “Normally Closed” Models are dead-tight, shut-off before firing 
for long or short storage of gas or liquid under pressure. Upon firing, an 
unobstructed flow passage is opened in only .002 seconds. “ Normally 


Open” Models are used to stop completely the flow of liquid or gas in 


only .002 seconds. ese 
; The Explosive Products Division of Conax 


FEATURES Corporation is prepared to custom design, 
Minimum weight—S5 ounces and manufacture in quantity, any explosive 


Minimum envelope—1" hex- actuated mechanism. 

agonx3% long 

Operating pressure — 5000 Write for Catalog 

psi (standard model) 

Operating current— % am- BBS PLOSIVE PRODUCTS DIVISION 

pere minimum 

Materials—aluminum and/or 

stainless steel 

Number of moving parts—one 

Aad wang aman. 7811 SHERIDAN DR., BUFFALO 21, N. Y. 
Sales Representative: 
Joseph C. Soraghan & Associates, 1612 Eye. Street, N. W., Washington 6, D. © 
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Canadian-designed all-weather twin-jet 
interceptor has rocket-firing armament 
and a service ceiling of 50,000 fect. 

Avro Aircraft is now tooling up for 
production of the CF-105, a super 
sonic twin-jet delta-wing fighter for th« 
Roval Canadian Air Force. A quantity 
order, rather than a prototype order, 
has been given the company. ‘The planc 
will be powered at first with the Pratt 
& Whitney J75 turbojet engines with 
15,000-Ib. thrust, but is designed to 
take the new Orenda PSI3 engin 
which will not be ready when the first 
Cl’-105 aircraft come off the produ 
tion line Ihe CF-105 will have a 
speed of about 1,200 mph. and a rang 
of 1,500 miles. It will be armed with 
air-to-air missiles. 

Avro also has a guided missile se 
tion, started in the past year. 
@Orenda Engines Ltd. is continuing 
production of the Orenda 14 engine for 
RCAF’s Sabre 6. The plant, which is 
also tooling up for the PS13 engine, 
is also exporting its engines in Sabre 
uircraft to the South African Air Forc« 

Both Avro Aircraft and Orenda En 
gincs are part of A. V. Roe Canada 
Ltd., which also owns Canadian Steel 
Improvements Ltd. at Toronto, and 
Canadian Car & Foundry Co. Ltd 
Montreal and Fort William, Ontario 
e Canadian Steel Improvements Ltd. i 
making titanium alloy gas turbinc 
blades by a secret process and has a 
trial order from one United States 
cnginc manufacturer Ihe process 
climinates most of the machining 

iy im other forging processes 

ompany has added a third forge 
shop with heavy forging cquipment 
for the manutacture f large forging 
In aluminum and titaniion 
@ De Havilland Aircraft of Canada Ltd. 
has a new factory now producing 
smngic-cngmed Beaver and Otter tran 
yorts for the RCAI USAT { > 
Navy, and other military services 

t undertaking at the plant 
tooling up for produ tion of about 
100) Grumman CS2)I anti-submarine 
urcraft for the Royal Canadian Navy 
[his program is now about six month 
behind schedule, due to a strike of 
that duration during 1955 
¢ Dowty Equipment of Canada Ltd. 
manufacturing some 60 items for th« 

Avro CF-100 fighter. Dowty is doing 
research for development of hydraulic 
cquipment for operation under condi 
tions much more severe than experi 
enced to date. It will handle some of 
the equipment for the CF-105 
e Lucas-Rotax Ltd. is another sub 
sidiary of a British company located at 
‘Toronto for making parts for Avro 
aircraft and Orenda engines 
@PSC Applied Research Ltd., at 
Toronto, is one of the Hunting As 
sociates Ltd. group of companies doing 
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photographic urveys, aeromagnetic 
urveys, servicing, selling and renting 
raft of all types. PSC Applied Re. 
earch is large in aircraft instrumenta 
on firm, doing tk for the RCAI 
vilian operators. It is producing 
ta navigation iputer SVS 
tem developed by the RCAF, as well 
1 new type of ice detection system 
truments for airborne 
tation ( tion and photographic 
me urVeY WOTK 
lhe other major center of Canadian 
wiation is Montreal. Among the firms 
in this area 
e Canadair Ltd., subsidiary of General 
Dynamics Corp., is continuing produc- 
tion of Sabre 5 and 6 aircraft for the 
RCAF, Royal Air Force, South African 
Air Force, and the Greek and Turkish 
ir forces 
In addition the plant is nearing 
production stage for a modified version 
of the Bristol Britannia for the RCAF. 
Known as the CL-28, this aircraft will 
be powered by four Wright turbo 
mpound R3350-30WA engines. The 
aircraft is to be used for coastal recon 
naissance work as a flying platform 
for submarine detection and attack 
The CL-28 is being considered in 
nother version as a troop transport 


USED BY LEADING AIR LINES, THESE INDICATORS HAVE PROVEN THEIR 


RELIABILITY BY YEARS OF SATISFACTORY SERVICE. 


THERMOCOUPLE TYPE 


All LEWIS thermocouple indicators 
are fully cold-end compensated, mag- 
netically shielded and are available 
for use with iron-constantan, copper- 
constantan or chromel-alumel ther- 
mocouples in all standard ranges for 
the thermocouple material used. A few 
typical ranges are listed below. 


MODEL 178 


and for a civilian transport 

Canadair is also producing more 
T-33 Silver Star jet trainers and has a 
subcontract for rear fuselages for the 


Grumman CS2F anti-submarine §air- —50 to +300°C Bearing Temp. 
craft being built at de Havilland at 0 to +1000°C Exhaust Temp. 


Toronto. MODEL 498, 1%” case te AND 10403 
e Canadian Pratt & Whitney Co. Ltd. —50 to +500°C Cylinder Temp. 
is.now producing R1340 engines and 0 to +1000°C Exhaust Temp. 


parts for worldwide sale, and is produc: MODEL 76B dul, 2%” case to AND 10401" 
ing parts for other P&M engines no —S0 to +300°C Cylinder Temp. 

longer made in the United States, in (AN 5536-2A or T2A) 

cluding the R985, R1830 and R2000 —50 to 300°C Bearing Temp. 

[The company is producing R1820 0 to + 1000°C Exhaust Temp. 

engines for the Grumman CS2F, as 
well as Hamilton Standard propellers 
and parts for this aircraft. The company 
also sells and services Sikorsky heli 
copters 

@ Rolls-Royce of Canada Ltd. has com- 
pleted its order for 900 Nene engines 
for the T-33 Silver Star jet trainers, 
and is now concentrating on servicing 
Dart engines for the Viscount turbo- 
prop aircraft used by Trans-Canada 
Air Lines and Capital Airlines. 

¢ Bristol Aeroplane Co. of Canada Ltd., 
is headquartered at Montreal, where a 
subsidiary, Bristol Aero Engines Ltd., 
has an overhaul plant for servicing 
engines of the RCAF and TCA. 

e Jarry Hydraulics is engaged in design 
of nose landing gear for the new Avro 
CF-105, is making landing gear for the 
Canadair CL-28 Britannia, nose land- 
ing gear for the Canadair Sabre, landing 
gear for the Canadair T-33 Silver Star, 
and hydraulic equipment for the de 
Havilland Beaver and Otter and the 
Grumman CS2F. 


MODEL 17B, 234” case to AND 10401 


—50 to +300°C Cylinder Temp. 
(AN 5536-1A or T1A) 


RESISTANCE TYPE 


Accurate ratiometers, these LEWIS 

indicators are remarkably free of volt- 

age error, have nearly linear scales 

(not crowded at the ends) and are 

magnetically shielded. A few typical MODEL 478 
ranges are given below. Not shown is 

Model 46B, 234” single. 


MODEL 47B, 1%" case to AND 10403 
—70 to +150°C AN 5790-6 or AN 5790T6 
0 to +125°C Oil Temp. 

—50 to +50°C Air Temp. 
MODEL 77B dual, 2%" case to AND 10403 


—70 to +150°C AN 5795-6 or AN 5795T6 
+30 to +230°F Oil Temp. . 
+100 to +300°C Cylinder Temp. MODEL 778 


FOR BEST RESULTS USE LEW/S THERMOCOUPLES AND LEW/S BULBS WITH THESE INDICATORS 


THE LEWIS ENGINEERING CO. 
NAUGATUCK, CONNECTICUT 


Manufacturers of Complete Temperature Measuring Systems for Aircraft 
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Re drift-free 


wiles -10).47-te 


size: 44" x 1%" x 2%" 
weight less than 7 oz. 


LOW-LEVEL MAGNETIC 


D. C. SIGNAL AMPLIFIER 


for thermocouple and strain gage 
applications in telemetering systems 


RUGGED, ALL-MAGNETIC construction assures exceptional sta- 
bility under the most severe conditions. No moving parts, no fragile 
elements. Unit withstands extreme vibration and shock without 
introducing spurious noise, and delivers reliable performance in 
high environmental temperatures. Produces 5 VDC output from 
1 millivolt DC input, with exceedingly high gain stability. Used 
in all major aircraft and missile instrumentation projects as well 
as for temperature and strain measurements in industrial and 


medical applications. 


FEATURES 


¢ Gain change of less than 2% for 
temperature change of 100° C. 

© Gain change of less than 12% for line 
voltage changes from 105 to 125 volts. 

© High DC voltage gain, ripple-free. 
5 VDC output from 1 millivolt DC input. 

© Responds only to DC; signal sensitivity 
10-12 watts 

© No pickup — no lead shielding required. 

© All magnetic — maintenance-free. 

© Response time 40 milliseconds. 


© No tubes — no warm-up time, 
generates no heat. 


« Power requirements less than 
10 milliwatts. 


¢ Temperature compensated control circuit. 

© Hermetically sealed in thermosetting 
plastic. 

© Magnetically shielded. 

© Long life, extremely rugged and reliable. 


© Operates from standard 400-cycle supply. 


for further information, write for Bulletin EB-201-A 


@ SPAIN 


Spain Looks Abroad 
For Aircraft Strength 


Niadrid—S pain urcratt 
mai and ununposing It docs 
pretcud to be otherwise, consisiing ol 
i imiber = ol govcriiment-subsidized 
CystavilShnicnts cugaged mainly im Cx 
petiuental WOTK ul limuted outpul 
What the country necds for its all 

IDI id W hat it need 
force, it 1s getting partly 

from the United States (I-50s) unde! 
the Mutual Detense Assistance Agree 
ment of 1953 and partly trom its own 
plants which turn out propeller-driven 
Junker 52s, Heinkel llls and Messer 
hmutt 1LU0Ys as needed and in small 
quantities. 

In 1955, Spain built and flew 
@ ‘The Casa-207 Azor (AW Oct. 17, 
p. 29), Spain's first tricycle landing 
gear transport plane. It carnes 38 pas 
sengers 1,000 miles at a cruising speed 
of 250 mph. ‘There is only the one 
prototype, built by Construccion Aero 
nautica S. A. 
@ The HA-200-RI Saeta (Dart) jet 
trainer, a two-seater designed by Willi 
Messerschmitt for Hispano Aviacion 
S. A., Sevilla he plane resembles the 
American . x nd pl totype l 
under nsti 
e The AC- 
lrench design, built under 
Aerotecnica 
e AVD-12s, small _liais 
comparable to the American Piper 
Pacer) constructed by Aeronautica In 
dustrial $. A., which also builds gliders 


n-type planes 


under German license. 

Ihe Spanish air force is going 
through a period of slow reorganization 
made necessary by the shift from 
obsolescence to modernity. Most of its 
1,200 aircraft are antiquated Junkers, 
Ileinkels and Messerschmitts, but in 
1955 Spain received, under the Ameri 
im, its first combat jets 


ud progi 

Eventually Spain will have an up- 
to-date three-wing tactical air force of 
230 Sabres, but the build-up is neces- 
sarily gradual. Pilots have to be trained 
ind mechanics instructed in mainten- 
ince; for this 30 ‘T-33 trainers have 
been given to Spain. 

By late summer, two of the four 
American bomber bases under construc- 
tion in Spain will be available for 
limited operations Torrejon and 
Saragossa). Work on the others, and 
on the fuel pipeline connecting them, 

been badly slowed down owing to 
rains in the fall and winter. It 
stimated that bv 1958 all four bases 

ill be fully operational, thus bringing 
th Iberian peninsula within the 
framework of the Strategic Air Com 
mand’s worldwide base complex 
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@ SWEDEN 


Swedish Air Force Plans 25% Increase 


Stockholm—After three years of 
undercutting Royal Swedish Air 
Force demands for money, the pend- 
ing 1956-57 national budget provides 
a $100-million increase in RSAF 
operating funds. This will make 
possible a 25% increase in RSAF 
operational strength during the next 
two years. 

While this does not yet meet 
the requirements of the 10-year plan 
put forward in 1954 by Gen. Nils 
Swedlund, supreme commander of 
Sweden’s armed forces, it is a step in 
that direction. Swedlund’s plan, call- 
ing for a 50% increase in the armed 
forces and a 22% increase in RSAF, 
is to be hammered into a parliamen- 
tary bill. 

Included in the new budget are in- 
creased funds for development of a 
pilotless interceptor (resembling the 
Bomare missile) and for research per 
sonnel in the Air Force Missiles Bu- 
reau. 


Lansen Replacement 


Appropriation of $95 million for 
procurement of aircraft during the 
budget year 1956-57 and authorization 
of orders totaling $128 million mean 
that the Lansen A-32 attack planes that 
went into mass production in 1955 will 
be delivered at “‘a fairly high rate” over 
the next two to three years. 

First deliveries late this year will 
replace Vampires and Saab B-18s. An- 
other two wings, armed now with Saab 
A-29s, will receive Lansens later. Com 
pletion of the replacements in the four 
wings should take place during 1958, 
and it will include raising the strength 
of each of the 12 squadrons from 12 
to 16 aircraft. 

Present backbone of the Swedish Air 
Force, the Saab-29 Flying Barrel, went 
out of production in January. 


Dragon Fighter 


Saab Aircraft Corporation, Sweden’s 
only aircraft producer, has begun tool- 
ing at Linképing for production of the 
new J-35 Dragon, a double-delta jet 
fighter with a speed of Mach 1.5. De- 
liveries are expected to start by the turn 
of 1958-59. 

The present one all-weather fighter 
wing, equipped with Venoms, will 
eventually be replaced by Lansens and 
augmented by two more wings. The 
10 day fighter wings will be reduced to 
8 if General Swedlund’s 10-year ex- 
pansion and modernization plan is ap- 
proved by Parliament. 

The gap between the J-29 and the 
J-35 will be filled in by Hawker Hunt- 
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ers, first of which arrived in August 
Less than one full wing has been de 
livered, but two wings totaling about 
140 Hunters are expected to be in ser 
ice by the end of 1957. 

To further bridge the gap, the new 
budget provides $3.6 million over the 
next seven vears (about $500,000 a 
year) for modernization of J-29s by 
addition of afterbumers. This work 
started at Saab in the latter half of 
1955. It is claimed that the after- 
burner raises the J-29’s speed from 
Mach 0.8 to “about Mach 1.” 


RSAF Strength 


Wing strength of RSAF is a matter 
of speculation among most foreign ob- 
servers in Sweden. The size of the 


Air Force is usually placed at 1,200, 
which would imply that the force’s 50 
squadrons are all at full reserve strength 
of 24 planes each. A recent report set 
the size of RSAF at 1,500. But the 
Air Force itself savs the total number 
of planes at “peacetime strength” is 
800 to 1,000 

Whatever the size, the Swedes accent 
modernity and effectiveness. They ad- 
mit they hold fifth rank in the world 
only because of the vacuums left by 
Germany, Italy and France after the 
war. They indicate that France is 


probably now on its way to passing 
them. 

Swedish defense aims not to defeat 
an attacker but to (1) discourage at- 
tack by making it appear as costly as 
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possible, or (2 enable the nation to 
withstand attack until help comes 
Planners expect help to come vel 


quickly. 
Atomic Debate 


Che drive for effective defense brings 
the Swedes closer to public acceptance 
of tactical atomic weapons. A nation 
wide debate is on in the press, and a 
howdown in Parliament is expected 
Ihe Social Democratic government 
ity organ tak the editorial stand 
that equipping Sweden with atomi 
weapons would only provoke an enem 
the Socialists never refer to Russia a 
the enemy) to blast Sweden with 
itomic bombs. A nationwide opinion 
poll published in the same paper (Mor 
gon Tidningen) on December 30, 1955 
idicates a decline in willingness t 
fight in face of atomic attack from 83 
to ¢ in the 21 to 25 year age group 

th 7 vf the 18 to 2 l | 
villng to fight whether or 
tacker uses atom boml 

At anv rate the Swedish military 


ty 


eeps plugging for acceptance of ta 
il atom weapons for artillery and 
orce The new Lansen attack 
designed to carry bombs “of 
orresponding to that of tactical 

oo 


mMmDs 


Missile Program 


Sweden apparently is not wasting 
time in the field of missiles. After 
everal years of research in this field the 
Swedish Defense Establishment in 
1948 set up a separate organization for 
guided missiles development known as 
the “Robot Bureau” of the Air Force 
Administration 

Exact size of the bureau is not 
known, but the 1956-57 budget call 
for a 
technicians Ihe ten-year plan calls 
for air defense guided missile units to 
e included in the air force organiza 
tion. It earmarks more than $120 mil- 
lion for procurement of “new types 
yf weapons” in the period 1955-65 
Che bulk of these funds will be spent 
in the last five years, with the rate run 
ning at nearly $50 million a year by 
1965 The magnitude of this figure 
in relation to the nation’s resources 
suggests that “new weapons” may 
include atomic weapons. But a por 
tion of these funds is definitely reserved 
for procurement of guided missiles 

Funds for air defense missiles are 
extra and included in the air force 
budget. Besides these, procurement 
plans mention five other types: an Air 
l’orce attack missile, an air-to-air mi 
sile, two types of missiles for us 
igainst naval targets, and one arm 
missile for anti-tank use 

The air force’s interceptor missil 
has been under development since 


ldition of 59 engineers and 
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1954 and will be ready for production 
in 1959. 

Other missiles research is carried on 
by the Air Force Research Center, 
which will be expanded by 43 research- 
ers under the new budget. Further 
missiles research is included under the 
Defense Establishment’s Research In- 
stitute. 


Navy Missiles 


Certain types of missiles are already 
in mass production. The Swedish 
Navy set up Coast Artillery test units 
equipped with guided missiles in 1951 
and the use of missiles is now a stand- 
ard part of training in this branch. Two 
of Sweden’s latest destroyers, the Hal- 
land and the Smaland, use guided 
missiles as the chief weapons. Ad- 
miral Erik af Klint, head of the Navy’s 
coastal fleet, said recently that Sweden 
is well ahead in missiles technique. 

Ihe Navy’s missile is believed to be 
a jet-powered development of the Ger- 
man V-1, aimed in the general direc- 
tion of the target and guided in by an 
“automatic pilot” target seeker. The 
automatic pilot is the Saab XA-8, 
manufactured in the Saab Aircraft 
Company's equipment plant at Jén- 
képing. Engines for the guided missiles 
are made by Svensk Flygmotor Aktie- 
bolaget, which stated publicly that they 
have been doing a good deal of re- 
search on ramjets. (Flygmotor makes 
the Rolls-Royce Avon RA. 7 which 


powers the new Lansen.) 


Counter Measures 


While development of guided mis 
siles is being pushed, equal efforts are 
being made to build up an effective 
radar network. The head of the De- 
fense Research Institute, Hugo Larsson, 
recently wrote that radar counter meas- 
ures should not compete for money 
with radar aids but that counter radar 
hould compete with other defense 
measures. Sweden is aiming at coun- 
ter radar capable of jamming all pos- 
sible frequencies. Sweden is drawing 
up an efficient counter radar organiza- 
tion with a unified administration 
which will prevent technical interfer- 
ence between the three services. 

The military research staff is working 
“intensely” on radar jamming equip- 
ment for use against the radar equip- 
ment of enemy missiles, aircraft and 
shore-based enemy radar. Objective is 
jamming equipment strong enough to 
be effective across the Baltic where 
Russia has at least 21 guided-missile 
launching bases. 

How does a nation with such a small 
market (pop. 7.2 million) and _ rela- 
tively small resources (national income 
of about $8 billion a year) carry out 
effective research? In aviation and 
radar, the answer is that research is 
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You hear about new airplanes such as Lockheed’s forthcom- 
ing propjet Electra airliner, but how often do you hear of the 
men responsible for them? 

Sure, the chief engineer garners a tribute now and then — and 
well he should — but the key men behind him go without credit 
recognition within their own 


for the most part, except for 
company. 


No one man designs an airplane like the Electra. It’s a job 
for scores of engineers in different fields — aerodynamics, design 
and layout, structures, powerplant, hydraulics, fuel system, elec- 
trical, pressurization, interiors, etc.— all blending their skill and 
ingenuity into the finished transport. 





Particularly outstanding are the 
achievements of these engineers in the 
creation of a new airplane that incor- 
porates major advancements in design 
progression, greater speed, larger pay 
load and better performance 

Lockheed’s Electra will cruise at 410 
m.p.h.— up to 100 m.p.h. faster than 
other propeller-driven civil transports 

and its top speed will approximate 
450 m.p.h 

The new Lockheed liner will gross 
110,000 pounds and accommodate 
from 66 to 91 passengers depending 
upon interior conhguration. 

Its propjet engines will give it 
twice the climb of modern piston- 
powered transports, an over-weather 
cruise level of 30,000 feet, three- 
engine performance better than 
standard four-engine liners, quiet, 
nearly vibrationless flight and versa- 
tility that can be tailored to long, 
non-stop ranges (3000 miles) or 
regional “commuter” hops. 

Built into the Electra, too, will be a 
wealth of comfort and convenience 
such as wider, softer, contour seats; 
carry-on luggage space, larger win- 
dows, integral stairs and special decor. 

Who are the men solving problems 
daily to bring all these advancements 
into actuality? 

There’s Kelly Johnson, Lockheed 
chief engineer, of course, the veteran 
hand with over-all responsibility for 
the Electra — the man who coordinates 
the work of the many groups and sec 
tions and makes the final decisions. 

Immediately below Johnson is N. (¢ 
(Carl) Haddon, chief project engineer, 
and reporting to him is Lon Storey Jr., 
project engineer on Electra, the man 
responsible for the propjet liner that 
will open America’s turbine transport 
age. A Texan, Storey has been with 
Lockheed 20 years, starting as a design 
and layout engineer. His experience as 
project engineer on Lockheed’s mili- 
tary turboprop Super Connies assures 
success for Electra. 

Five assistant project engineers 
report to Storey. They are A. J. (Al) 





Lechner, 17 years with Lockheed, in 


charge of structures, wings, fuselage, 
empennage; R. L. (Dick) Vernon, 
16 years with Lockheed, interiors, 
air conditioning, pressurization, 
ground handling: R. W. (Reg) Part- 
ridge, 15 years with Lockheed, elec- 
trical, radio and flight stations; W. R. 
(Bill) Gordon, 15 years with Lock- 
heed, powerplant, landing gear, 
hydraulics, fuel system: Howard 
McGlasson, 16 years with Lockheed, 
special projects, including customer 
relations and specification negotia- 
tions. 

The experience of these men goes 
back to the original twin-engine Electra 
and Lockheed’s famed Hudson, the XP 
38, twin-boom fighter of World War II 
and the original Constellation 

Assisting them are men of equal 
experience group engineers such as 
H. R. (Harlan) Asquith, hydraulics; 
R. L. (Russ) Benson, powerplants, and 
R. W. (Bob) Morris, pressurization, 
his first such assignment; R. K. (Ralph) 
Mead, controls and mechanism; A. J. 
(Ad) Freeman, electrical and radio; 
Ted Kitchen, equipment; W. E. (Wally) 
Hobert, flight stations; Jim Power, 
fuselage; Jim Beach, landing gear; Walt 
Ayers, wing; D. T. (Dave) Ross, em 
pennage; Frank Bates Jr., weight 

Nor should the engineers in prelim- 
inary design be forgotten, although the 
Electra is now a rushing separate proj 
ect under Storey 

This section, which accomplished the 
initial work on the Electra, is headed 
by P. A. (Phil) Colman, chief prelim 
inary design engineer. Reporting to 
him are J. (Jimmy) Hong, chief aero 
dynamicist, and E. C. (Gene) Frost, 
preliminary design division engineer 
R. R. (Dick) Heppe heads up aero 
dynamics under Hong, who also super 
vises thermodynamics, flight dynamics 
and wind tunnel testing, while W. H 
(Bill) Statler is the expert on prelim 
inary transport design reporting to 
Frost. 

Every man on the project is earn- 
ing a bright new degree —“LE” 


Lockheed Electra! 
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mobilized on a nationwide basis. In 


stead of competing with each other, 
the firms and government organization 
in this business work hand in hand. 
(he Saab Aircraft Company doc 
not compete for wind tunnel time, f 
instance. Altogether, there are 15 wind 
tunnels in the country, and Saab ha 
the biggest transonic and supersoni 
n it 

country 


tunnel, which permit rescal 
peeds up to Mach 1. Lhe 


rest tunnel is an intermittent t 


l 

wned by the government 
The government set u] 

Mathematical Machine 

en and build an electron 

Its binary-clectroni 

tor has been at th crvi f Sw 


) 
I 


( puch ¢ 


ndustry now for three 
Saab found 


for time at the Board 


it was del 
the machine on a < 
the firm built its « 


Personnel Shortage 


One area where Swedish rr 

highly competitive is in pet nnel 
There is rtage of high-level 
ngineers, and private industry s ability 
to overbid the 

xtremely difficult for the government 
to meet the rather broad personnel 1 
quirements for its research activitic¢ 

In 1955 private industry itself—Saab in 
jolt of having 


an acute sh 


government makes it 


particular—suffered th 
a number of senior engineers whisked 
away by Lockheed. 

l'o ease the shortage Saab started its 
own university-level engineering course 
four years ago. ‘This night school is 
run at Saab for its engineers who have 
1 degree which would rank about as 
a vocational school certificate in the 
U.S. When engineers finish the course, 
they receive a university degree. Saab 
engineers teach aeronautics at the Royal 
Institute of Technology 

Sales figures at Saab are top secret 
However the firm’s year-end report 
June 30, 1955) says that invoicing dur 
ing the fiscal year was nearly as high 
as in the previous year but that gross 
profit was down due to the high costs 
of phasing out the 29 and phasing in the 
Lansen. Gross profit was a little over 
$4 million, against just under $5 mil- 
lion the previous year, and net profit 
was $1.3 million against $1.6 million. 

During the last five years, a January 
1 report said, Saab has invested more 
than $12 million in new plant and 
equipment. During the same period 
employment has increased about 50% 
to over 6,000. This includes a major 
expansion of the aircraft assembly plant 
at Linképing, a design and calculations 
office building, a large production flight 
test hangar, the new wind tunnel, an 
assembly building for sub-assemblies 
(wings) at Trollhattan and aircraft 
equipment factory at Jénképing. 


AVIATION WEEK, March 12, 1956 








@ ITALY 


m p “ = 
FIAT’S CONTRIBUTION 


NATO Orders Back Up Italian Aviation 


ROME —The Italian aircraft industry definitely took its place in the 
aeronautics plans of the NATO countries in 1955. This is the result of the 
defense engagements undertaken by the Italian government and the off-shore 


orders received in ever larger number. 


Italian manufacturers now are convinced that efforts should not be 
devoted to new initiatives of doubtful issue, but that all productive activities 
should be devoted to specialized fields related to the needs and possibilities 
offered by NATO’s plans for airpower. This has meant active revival and 
expansion of some factories. On the other hand there was a halt in the work 
devoted to planning types of Italian airplanes and fewer orders from the 
Italian government, leading to depression among those companies without 


off-shore orders. 

Activity in off-shore orders may be 

summed up as follows: 
e Fiat is assembling some 300 F-86K 
fighters for which it has a license from 
North American Aviation. Fifty are 
assigned to the Italian air force, 76 to 
the Netherlands, 80 to Belgium, 120 
to France. Some 50 were assembled in 
1955 in Fiat’s new works. 

This first series has been made with 
imported parts, but Fiat in collabora- 
tion with Macchi of Varese, has started 
making an ever larger number of the 
parts of this plane which are assembled 
in place of the original American parts. 
¢ Fiat also overhauls F-86Ds used by 
the USAF. 

e Fiat has an order to make parts 
needed for ordinary upkeep of the 
Allison J]35, General Electric J47, and 
Curtiss-Wright J65 engines. 

e Aerfer of Naples, under a collab 
oration arrangement with Republic 
Aviation Corp. makes spare parts for 
the F-84G. Part of these orders are 
for parts of the landing-gear. 

e Contraves of+Rome is making an 
Oerlikon ground-to-air missile. 
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Since last year the U.S. has intro- 
duced a new form of aid to the air- 
craft industries of the allied countries, 
financing projects for new weapons. 
Italy has received two important orders: 
one for three prototypes and 27 pre- 
series models of Fiat’s G.91 tactical 
light fighter, and one for the Ariete, a 
light interceptor fighter, built by Aerfer. 

Ihe G.91 is fitted with the Bristol 
Orpheus engine. ‘The Ariete proto 
type will be a derivation of the Sag 
gitario I], but with an auxiliary jet en 
gine, the Rolls-Royce Soar, added for 
use when taking-off, climbing and in 
battle. The Saggitario has a Rolls-Royce 
Derwent 9 engine. 

Ihe Aricte will start flying in 1956 
and its performances may mark an im- 
portant turning point in the construc 
tion of low-cost, supersonic planes. 

Another prototype is being built in 
the Agusta works at Cascina Costa 
without American aid. It is a twin tur- 
bojet plane, the AZSL, for use as a 
transport plane on inland and inter- 
European lines. 

The operating Italian air forces are 


now all organized in the new 15th 
l'actical Air Force. All the Italian air 
brigades of fighters at the disposal of the 
NATO are equipped with F-84s. New 
brigades that are being formed will have 
the F-86K. The tactical reconnaissance 
groups are equipped with RF-84s. A 
brigade of Fairchild C-119 transport 
planes has also been made available. 

During 1956 these Italian units will 
be strengthened by one or two air 
brigades while those already formed 
will be completed. 

When this program is carried out 
Italy will be able to place some 950 
planes at the service of NATO. 

In addition to these forces, Italy has 
1 certain number of air brigades and 
wings for the defense of her territory 
and for training. These consist of some 
500 planes, mostly old fighters fitted 
with piston engines and some Fiat 
Vampires. 

Italian experts judge that the chief 
progress made by Italian aviation in 
1955 took place in the training of the 
pilots. 

Ihe 
ind the 


larger budget appropriations 

exemption made in favor 
of the air forces of 90% of the very 
heavy duties levied on fuels used by 
jct planes, has made it possible to in 
crease the hours of flight of the staff by 
in estimated 100 to 200%. 

lhe hopes of the Italian aircraft in- 
dustry are based above all on the ex- 
pansion of its activities for the air forces 
of the NATO. Thus, Fiat counts on 
large orders for its new G.91. 

Fiat also counts heavily on being 
given the work of overhauling all F-86Ds 
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of the USAF in Europe (some 500 as 
against the 50 entrusted to it in 1955). 

It is hoped that the work of making 
the spare parts for the several American 
jet engines may be assigned to Italy 
his is also hoped for with respect to 
supplies required by the allied countries 
in the Mediterranean area. 

In the case of missiles, it is expected 
that the mass production of the new 
special electronic percussion Bofors 
rocket will be started. General Electri 
has taken the license for its production, 
ind in turn has granted it to Fiat. 

Fiat is prepared to organize the pro 
duction of similar rockets through the 
several concerns belonging to its group, 
such as RIV and Microtecnica 

Macchi reached agreement with 
Lockheed in January, under which it is 
recognized as the only European factory 
uuthorized to work on the T-33. 

Piaggio, which has had only off-shore 
orders for the upkeep and overhaul of 
Continental engines for the liaison 
planes, looks forward to building the 
P-149 primary training plane, of which 
Germany has purchased 30 and will 
build another 270 under licens« 


Finnish Production 
Below Pre-War Level 


Helsinki—Finland’s aircraft industry 
is negligible. Her military air establish 
ment is relatively weaker than that of 
the British on Crete during World 
War II 

One factory producing aircraft is the 
Valmct (State Metal Works) aircraft 
cstablishment in Tampere. Its present 
production is 10% of pre-war. Since 
1945, it has turned out and delivered 
to the Finnish air force 30 Wihuri 
trainer planes (piston engined, mount 
ing a machine gun). It has contracted 
to deliver 20 more by July 

Strength of the Finnish air force i 
limited by the Paris Peace Treaty of 
1947 to 60 first-line aircraft and a 
personnel strength of about 3,000 

The most modern plane is the 
British Vampire jet trainer. Ten of 15 
ordered have been delivered. One has 
been totally destroyed, another almost 
written off—in crashes. So the total flv 
ing strength of Vampires will be 13 
There are two Blenheim bombers, used 
last summer on maneuvers for artillern 
spotting. Numerous trainers and obso 
lete wartime aircraft bring the plane 
strength up to the full 60. 

The Finnish air force personnel 
strength now stands at about 1,550 in 
il] ranks 

The Karhumiki Airlines, which now 
concentrate on_ scheduled _ services, 
have designed a 4-seater with a Lycom- 
ing 190 hp. engine, for use with wheels, 
floats or skis. The prototype is ready, 
but production plans have been halted. 
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German Industry Awaits Orders 


By Gerald Schroder 


BONN—West Germany’s aviation industry is on the threshold of resum- 
ing operations. The Defense Ministry probably will place initial orders 


sometime this spring. 


These orders will be modest and will not include tactical aircraft as yet. 
Bonn planners believe the industry will not be capable of producing tactical 


planes for another four years at least. 


The industry has, in the meantime, 
organized itself into so-called “working 
committees.” Each consists of several 
producers who, in turn, have agreed to 
cooperate on certain projects 

The “working committees” are: 

e Flugzeugbau Nord GmbH., consist- 
ing of Franz- und Verwaltungsgesell 
schaft Weser GmbH., Siebel ATG, 
Hamburger Flugzeugbau GmbH. 
(Blohm & Voss), and Henschel & 
Sohn, Kassel. This group will probably 
build the French Noratlas 

e The second group consists of Focke- 
Wulf Flugzeugbau GmbH. and the 
engineering bureau of Prof. Blume, 
Duisburg. This group will handle con- 
struction of the Piaggio P-149. 
eErmst Heinkel A. G. and Messer- 
schmitt A. G. form the third group, 
which is planning to produce the Fouga 
Magister. 

eThe fourth group is headed by 
Dornier-Werke GmbH., with other 
firms to join later. This group will 
concentrate on building the DO 27. 


No Orders 


At this point, no firm orders have 
been placed with any of these groups. 
Financing remains one of the most 
sticky problems to be solved before 
production can start. Industry officials 
cstimate that between 40 and 50 mil- 
lion deutschemark will have to be 
“found.” 

While these groups concentrate on 
non-tactical aircraft, all other material 
will come from U. S., British and 
French supplies, under NATO arrange- 
ments. Although plans are flexible, no 
basic changes have been announced 
at this date in the basic makeup of 
the budding German Luftwaffe. 

Twenty wings will be established, 
composed of: 

e Eight fighter wings of 75 planes each; 
e Two all-weather fighter wings of 36 
planes each; 

e Two reconnaissance wings of 54 planes 
each; RF-84Fs are being considered; 
e Two transport wings of 48 planes 
each; 

e Six fighter-bomber wings of 75 planes 
each; probably F-84Fs. 

Although German air force planning 
is tied completely into NATO strategic 
and tactical thinking, it is obvious that 
the Germans see their new airpower 
primarily as a shield to protect Ger- 
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many from any attack from the East. 

The Germans will not fly heavy 
bombers. They will concentrate on ex- 
tremely light, fast fighters which can 
rise to meet the enemy in the least 
possible time. ‘The Germans reportedly 
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are dissatisfied with all models that 
might be offered them by NATO. They 
express admiration for the “over F-100” 
series now being developed in the U.S 

German planners are still hopeful 
that someone will come along with a 
very fast, light plane that can be pro 
duced easily and relatively inexpensive]; 
in existing German facilities. 

Ihe Germans still retain, or have re 
built, many important construction ta 
cilities. 

Here, for the first time, is a complete 
run-down of German production cil 
ties 
© Focke-Wulf, Bremen: This firm owns 
five hangars, in poor shape, adjacent 
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Wilding has a background of writing and producing motion 
pictures for thirty years. Its studios are conveniently located in 
Chicago, Detroit and Hollywood, and they are manned by 
writers, directors, cameramen and technical experts of long 


and varied experience. Security is rigidly controlled now as it 


WE INVITE YOUR INQUIRY 


WILDING PICTURE PRODUCTIONS, INC. 


TELEPHONE: LOngbeach 1-8410 


CHICAGO 40, ILLINOIS 


TELETYPE: CG1058 
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HAWKINSON TREADS 
FOR AIRCRAFT TIRE 


Serving Many- of the eat in The United S States, 
Canada and Foreign Countries 


PRECISION Treading By the Exclusive Hawkinson Method 


Authorized HAWKINSON TREAD Serie 


In Principal Cities U. S. A.. Canada and Foreign Countries 


«  anahiepe * PAUL E: HAWKINSON CO.* Minnesota 











ARE YOU A TOP-NOTCH 
NIEATERIALS ENGINEER? 
A key position is now open in high temperature 


test work at our large, West-coast engineering 
and manufacturing company. 





THE WORK 





You will set up high temperature test programs to obtain: 
(1) Mechanical and physical properties, (2) Stress-strain 
or load-deformation information, and (3) Creep and 
fatigue data. You will also analyze, evaluate and correlate 
experimental data, write technical reports, consult with 
design and structures engineers. 





| EXPERIENCE 





We would like you to have 5 to 8 years in stainless steel 
and special high temperature alloys with some titanium 
experience, and experience with materials testing pro 
cedures. Some stress-analysis background would be 
helpful. Education: B.S. or better in engineering or 
metallurgy. 


We believe this is an outstanding opportunity. After we 

discuss the matter of money, and you learn more about 

our fine working conditions and ‘“‘fringe’’ benefits, we 

feel you will agree. For further information, write 
P-9514, Aviation Week 


5 West 6th Street, Los Angeles 17, Calif 








@ GERMANY 


to Bremen airport. There is a total of 
500,000 sq. ft. in floor space; the firm 
employs about 250 workers and 50 
white collar workers. There are 150 
aluminum working machines on the 
premises. There is a runway of some 
6.000 feet. The firm may not be in 
very good financial condition. In 1944, 
the Bremen plant (one of seven war- 
time Focke-Wulf plants) produced 
250 FW 190s monthly. Now the plant 
only produces gliders (against firm 
orders) and light metal parts for ships 

With the construction office of Prof 
Blume, this firm will probably swing 
into production with orders for the 
Piaggio P-149. While facilities are mea 
ger, Focke-Wulf reputation is high 
e Weser A. G., Bremen: Friedrich 
Krupp, Essen, reportedly owns 80 per 
cent of this firm, now capitalized at 
the nominal sum of DM 4 million 
The firm owns the “Motorenwerk« 
Varel” plant, which has 181,000 sq. ft 
ind is in excellent physical shape. 
Weser A. G. could easily utilize exist- 
ing machines and machine tools from 
the Weser shipyards, owned by the 
same Essen firm. It is probable that 
the main part of the fuselage and the 
final assembly work of the Noratlas will 
be done in this plant 

Weser A. G. also owns a plant at 
Lemwerder, with 387,360 q. ft. of 
usable floor space 
¢ Blohm & Voss, Hamburg: The plant 
here has a floor area of 600,000 sq. ft.; 
all buildings are in excellent shape; 
there are 240 machine tools on the 
premises. There is an airfield adjacent, 
limited to less than 8,000 feet. The 
firm is in excellent financial condition 
When final orders come through, this 
plant will join in building the Noratlas 
rhis plant is considered the best 
equipped for plane production in the 
Federal Republic 
e Henschel, Kassel: This firm, with ex 
tensive holdings in the Kassel area, is 
capitalized at DM 45 million and has 
an annual turnover of DM 180 million 
Three aeronautical designers are now 
reportedly on the staff. Henschel now 
makes locomotives, trucks and_ buses. 
t has the sales rights in Germany for 
Sikorski helicopters. 
¢ Daimler-Benz, Stuttgart: Well-known 
for its cars and trucks, Daimler is in 
excellent financial shape. Production 
facilities are such that it is the logical 
producer of jet engines in Germany 
The firm has indicated strong interest 
in obtaining license rights from abroad 
@Emst Heinkel A. G., Stuttgart: It 
employs 30 aeronautical engineers, 
headed by Siegfried Guenther. Heinkel 
produces motor-scooters and bikes. The 
firm has adequate machine tools along 
general-purpose lines. Heinkel also 
owns a plant in Speyer, now occupied 
by the French forces. If this plant 
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th 
ume producti 
Heinkel n 
ke ind has an annual turn 
of DM 35 to 40 million. Heink 
will h Ip in making the Fouga Magister 
e Dornier, Munich: ‘The Oberpfatten 
fen plant has four hangars and 4. 
tt f floor spa Durn 
lift. the USAI 
lh Dorn 
vill produ 
faffenhofen 


n tt 


Allach: ‘I! plant Ww ul til J 
1955 l overhaul bas 
Some 7 

mployed in this plant 
plant has v been Id 

mainder is in good 
uited to the production 

hngin 

Vhere ? test stand ipabl 

ting jet engines. ‘There are also 14 
test ba vhere rockets were tested du 
ng World War II. BMW employs 
,000 persons in Munich, none at Allach 
t the present time 

BMW’s_ research department 1 
headed by Dr. Helmut Sachse, an 
urcraft engine specialist There 1 
ucleus of 12 aircraft engine specialist 

Peak production at Allach during 
World War II was 2,000 nine- to 14 
vlinder motors monthly for the kW 
190 and the Domier 217. In 1944 
the firm produced jet engines on an 
issembly line basis in conjunction with 
Junkers. Rocket development was in 
1 highly advanced stage with 40 rocket 
yeclalists on the staff during the wat 

BMW faces certain difficulties sinc« 
the plant is owned by a large numbet1 
of small stockholders Most of these 
hares, as is the German custom, ar¢ 
voted by a bank; in this case, the 
Sueddeutsche Bank The bank is 
pressing the firm to sell the Allach 
plant 
e Messerschmitt, Augsburg: Messe 
schmitt facilities at Angsburg and 
Regensburg were up to 70 percent 
destroyed during World War II. Pro 
duction facilities now centcr in Augs 
burg where Messerschmitt makes sewing 
machines, motor-scooters and wood 
cabinets for radios. The firm owns 
some fairly heavy presses and a good 
stock of small, general-purpose machinc 
tools. Capital is rated at DM 5.6 
million and annual turnover at DM 
30 million. ‘There is a 4,000 ft. run 
way next to the plant. Messerschmitt 
will be prime contractor for the Fouga 
Magister. Messerschmitt employs som« 
2,000 workers; a good ten percent of 
these have aircraft production experience 
is designers, engineers or skilled workers. 
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e Bayerische Motorenwerke (BMW), 


airborne 
DUgS 


come down-to-earth 


THROUGH DAVIES 

MAGNETIC TAPE EQUIPMENT 
FOR RECORDING, REPRODUCING, 
AND ANALYZING DATA 


Whether it be shock, velocity, acceleration, or vibration... 
temperature, flow, pressure, or force .. . voltage, noise, or power— 
here’s the equipment that can find the “‘bugs’”’ when everything 
else fails. Install it in the aircraft under test. Let it record hun- 
dreds of functions simultaneously. Then reproduce them in the 
laboratory anytime afterwards just as they originally occurred. 
Save them in this compact tape form for as long as you like. 
Whenever you want to reproduce them again, you'll find the 
signals just as true as the originals. 

Davies Laboratories, as the pioneer in airborne applications 
of magnetic tape, has a full line of flight tested data handling 
systems and equipment. Write for details on those that interest 
you, or just tell us about your data handling problem. You'll find 
our engineers ready to draw upon a wealth of experience to help 
you reach an ideal solution. 


@ PORTABLE RECORDERS— Write for Bulletins 54-D and 54-E 

@ LABORATORY RECORDERS AND REPRODUCERS— Write for Bulletin 54-D 

@ AUTOMATIC WAVE ANALYZER— Write for Bulletin 54-C 

@ SPECIAL EQUIPMENT—Recording amplifiers (Bulletins 54-D and 108); crystal 
oscillators (Bulletins 106 and 107); FM Oscillators (Bulletins 103, 104, 105), 
FM Discriminators (Bulletin 113); as well as other equipment for every 


magnetic tape recording, reproducing, and analyzing need. 
See us at the I.R.E. Show—222 Instruments Ave. 


- 
QV Wel elelesiielagl-t3 
CS Incorporated 


4705 Queensbury Road + Riverdale, Maryland 





A PRODUCT FILE OF 
AIRCRAFT COMPONENTS 
Designed and Engineered with 

Unmatched Experience 
to Meet Your Requirements 


THE MARK 
OF QUALITY 


PARA-FLEX 


bg 


Thin wall rigid or flexible duct- 
ing of corrosion and heat resist- 
ant Stainless Steel—Applicable 
for boundary layer control, in- 
flight refueling, cabin condition- 
ing, compressor air transfer, 
and de-icing systems. 





Spiral-flex is a helical type cor- 
rugated flexible metal hose of 
heat and corrosion resistant 
Stainless Steel for systems 
having a combination of high 
pressure and high temperature. 





HOSE 
ASSEMBLIES 


A Stainless Steel braided Teflon* 
hose assembly, impervious to any 
known acid—Withstands tem- 
perature from —150° to +500°F. 
Leak proof high pressure end 
fittings—Unrestricted flow 
—Conforms with standard AN 
inside dimensions. 

*'Tefion” is the DuPont registered trade 
mork for its tetrafivoroethylene resin. 





DESIGNED FOR ALL 
CONFIGURATIONS 


Swivel and alignment fittings 
are designed to provide 360° 
movement, smaller envelope and 
maintain a pressure tight sys- 
tem. Added advantages; Speed 
Assembly—Remove Torque 
—Maintain constant Alignment. 
Conform to Mil-J-5513A. 


AIRCRAFT 


COMPONENTS DIVISION . 
Batavia, 


DUNBAR KAPPLE Inc. Ilinois 


Phone: Batavia 5400 
TWX: 2221 
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India Expands Airline, 


Production Potential 
New Delhi—India’s expan 


ture—both civil and militar 
lighted last vear by imt 
developments 
e India terminated the Indo 
\greement of 1946 because of differ 
ences of opinion on ‘Fifth Ireedom 
trafhic. 
e Representatives of India and Japan 
initialed the long-awaited bilateral ai 
transport agreement 
e New Delhi and Peking agreed, in 
principle, to extend the Air India Inter 
national Calcutta-Hong Kong run t 
Shanghai and Peking 
e Chief of Air Staff, Air Marshal Sobrito 
\lookerjee visited Moscow and spent 
three weeks inspecting Russian factories 
nd air installations. Out of this visit 
is born the idea of presenting Mr 
Nehru with an Ilyushin-14 as a possible 
forerunner of other Ilyushins with 
ligher digit numbers for the Indian 
\ir Transport Command. The Ilyushin- 
14, designated a VIP aircraft, has been 
handed over to the Indian Air Force. 
l'ogether with a specially-built Viscount 
for the President of India, the IAF is 
now trying out these aircraft to decide 
which would be more suitable for its 
Air Transport Command. 

The Russian plane is now being 

flown and evaluated by air force pilots, 
ifter the entire manual of instruction 
was translated from Russian into Eng 
lish and Hindi. 
e Government-owned Hindustan Au 
craft Ltd. (HAL) announced it was near 
igreement with Folland for the manu- 
facture of the Gnat lightweight fighter 
lhis agreement is to be ratified early 
in 1956 

HAL also has been showing the 
Indian-built HT-2 trainer to several 
Southeast Asian capitals and now 
ports orders from Colombo, Rangoon 
ind Bangkok. 

Ihe Indian Air Force started 1955 
with 100 jet fighters and its first Indian 
ir marshal. 

It spent the first six months of the 
year deciding whether it wanted more 
French planes (among the jets are 
two squadrons of Ouragans) or could 
arrange for the manufacture of light 
fighters in this country 

Pakistan’s growing air strength, how- 
ever, is being closely watched, and the 
Indian Defense Ministry is reported to 
be budgeting for an increase in fighter- 
power over the next three years. 

This is having considerable overall 
effect on the air force’s pilot-training 
programs. Many Indian pilots are now 
going straight from the Defense Acad- 
emy to Britain and France for theit 
operational training. 
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ELECTRIC 
PRIMERS 


EXPLOSIVE POWER 
CARTRIDGES 


GAS-GENERATING 
CANISTERS 


An organization specializing in the 
design, development, and manufac- 


ture of explosive ordnance, McCor- 


mick Selph places first emphasis on 


dependability. The entire group is 
located in a 60,000-sq-ft plant on a 
200-acre site having perhaps the 


most complete facilities of its kind 


in existence. 


Your procurement and reliability 


problems in specialized explosives’ 


can probably be solved at McCor- 


mick Selph — either with standard 


items, tried and proved, or with units 


produced to meet your specific need 


Send for data 
or submit your 
problems to: 








* Ignition 
Actuation 
Ejection 
Fracturing 











HOLLISTER 1 





QS ZS ZS 


McCORMICK SELPH 
ASSOCIATES 


CALIFORNIA 
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Japan Makes Its 


Lays Foundation 


By Dan Kurzman 


Tokyo—The Japan Air Defense Force, 
activated in July 1954, is still in a prepa 
ratory, non-operational stage of develop 
ment. But the foundation for a strong 
air arm was largely laid in 1955. ‘This 
includes plans for domestic assembly 
and manufacture of F-86 Sabrejets and 
I-33 jet trainers. The initial T-33 was 
completed in December and flown in 
January. 

U. S. Air Force units now in Japan 
mav start withdrawing by 1960, but 
American military officials are not opti 
mistic that JADF will meet the neces 
sarv time-table. Thev think the native 
air force buildup made so far, is too 
slow. Only $32.8 million, 13.6% of a 
total defense budget of $240 million, 
has been devoted to the air force in 
fiscal 1955-56 

This percentage is expected to in- 
crease gradually to about one-third of 
Many Americans 
should take a 
Japan, 


defense costs in 196] 
feel that the air force 
more important role than this 
an island nation not easily accessible to 
enemy ground troops, must depend to 
a large degree on control of the air to 
stop aggression 

Japan’s neutralist-tinged public ap 
pears to be even mor opp sed to de 
velopment of a strong air force than of 
Plagued with 
memories of Hiroshima, many Japanese 
fear that a buildup of airpower will in 
vite new nuclear destruction. Unless 
this attitude changes, withdrawal of 


1 large ground force 


hed ute 


MITSUBISHI OVERHAULS USAF F-86 


Jet-Age Bow. 


for New Air Arm 


American al 


considerably delaved 


units from Japan may be 


Even so, Japanese airpower is not by 
any means at a standstill. In December 
1954, it had only 25 T-34s. One year 
later its inventory listed 324 planes, in- 
cluding six F-S6Fs, 68 T-33s, 95 ‘T-34s, 
130 T-6s, and 25 C-46s 

By December 1956, JADF inventory 
is expected to comprise 514 planes: 100 
I’-S6Fs, 100 T-33s, 127 'T-34s, 155 T-6s, 
28 C-46s, and four helicopters. At the 
end of 1957, an air force of 779 planes 
is called for: 250 F-86Fs, 2 | 
180 T-33s. 127 T-34s. 155 
C-46s, and 10 helicopters 

Personnel will increase from 9,000 in 
1955 to 16.000 in 1956 and 23,000 in 
i957 The 
from 230 to 560 this vear and 980 next 
vear, 

JADF also is acquiring more air fields. 
USAF recently turned over Matsushima 
Air Field for T-6 flight training. JADI 
ilso started sharing USAF training facili- 
tics at the Tsuiki and Miho air fields 


last veat 


pilot roster will lengthen 


Sabre Base 
Che Japanese in 1954 took over 
Hamamatsu Air Field, a war-damaged 
base, which thev have 
built. Work has 
the runway from 4,000 to 7,000 feet 
permit use of the F-S¢ 
liftv Sabrejets from the U. § 
here for training purpose 
Mean 
} 


begun at 


completely re 
started on extending 


be stationesc 5 
beginning in June or Jul 


while F-S6 operations have 


329 





electronics engineers: 


ARTIST'S CONCEPTION of 
the IM-99 BOMARC, long- 
range pilotiess interceptor. 
Guidance and control of 
the Bomarc is under devel- 
opment by the Westing- 
house Baltimore Divisions. 
(Photo courtesy Boeing Air- 
plane Company) 


Westinghouse 


BALTIMORE DIVISIONS 


are active in advanced projects 
like BOMARC ...are you? 


OPENINGS EXIST IN THE FIELDS OF 


CIRCUITRY PACKAGING 

MICROWAVES TRANSFORMERS 
SERVOMECHANISMS ANALOG COMPUTER DESIGN 
MAGNETIC AMPLIFIERS VIBRATION 

DIGITAL COMPUTER PROGRAMMING RADAR DESIGN 

FIRE CONTROL SYSTEMS FIELD SERVICE 


“a 


BOMARC is typical of the many interesting projects “in the works 
at Westinghouse. Such projects are more than a “one-shot” challenge 
to the engineer . . . they are the true steps forward in his career, 
and the broadening of knowledge that enriches his value to himself 
and to his profession. If you are interested in this type of project, 
Westinghouse is interested in you! 


OTHER CAREER ADVANTAGES 
AT WESTINGHOUSE 
Unlimited opportunity for advancement 
Unlimited opportunity for advanced education at company expense 


Unlimited opportunity for professional status and association with 
leaders in the profession 


IN ADDITION TO top income and benefits, you will find the housing 
excellent in our ideal geographic location. 


TO APPLY 
Send resume of education and experience to 
Technical Director, Dept. 300 , Westinghouse Electric Corp. 
2519 Wilkens Avenue, Baltimore 3, Maryland 


you can bE SURE...1¢ irs 


Westinghouse 


hen 
@ JAPAN 


rsuiki in southern Japan. JADF’s first 
radar equipment—Japanese made—will 
be installed in the summer. 

JADF hopes to start tactical F-S6 
operations in October at either Niigata 
or Komatsu. But it may be delayed 
until early 1957. Negotiations are un 
derwavy for the joint use or full control 
of these two fields, as well as of Chitose 
and Misawa air bases 

Most JADF planes and supplemen 
tary items—only the T-34s and some 
machinery and communications equip 
ment are produced domestically—have 
so far been acquired under America’s 
Mutual Defense Assistance Program 

Ihe native aircraft industry, includ- 
ing three major and six minor com 
panies, registered a gross business ex 
ceeding $8,000,000 in 1955. The fig 
ure is expec ted to jump to more than 
$14,000,000 in 1956 


Profits Dubious 


Profits will be moderate or non 
existent because of the large capital ex 
penditures needed to lay the foundation 
for this new post-war industry In 
1955, the industry spent about $6 mil 
lion on new and improved facilities and 
quipment, approximately $500,000 
nore than in 1954. Outlays for th 

ir will exceed $15 million 

Kawasaki Aircraft Co. completed 

mbly in December of its first T-3 
et trainer, of which 100 will be tun 
ut by June 1957 with technical a 
nd parts from Lockheed Aircraft ( 

AW Feb. 2 p. 57 Another 

lanes will probably be produced from 
July 1957 to April 1958. The U. § 

pending $11 million (parts, techni 
et nd the Japan government 
million (transport, labor, etc.) for 

irst 100 planes. Kawasaki will h 
pent $4 million for new productio1 

ilities and $2.8 million for repairs 

Kawasaki ind Lockheed iT ilre 

n idering pl ducing the F-104 

Except for the one T-33, Kawasak 
onfined its production last year to on 
KAT-1 liaison plane, which it starte 
manufacturing in 1953, and 14 Bell 
heli opters in imecreas of eight cI 
1954—under a technical accord with the 
Bell Aircraft Corp. Helicopter output 
vill jump to 24 in 195¢ 

Kawasaki also overhauled 453 engines 


ind 167 airframes for USAF and JADI 


Sabre Production 


Mitsubishi Heavy Industries, Ltd., 
vill start assembling F-86 Sabrejet 
this spring with parts and technical aid 
trom North American Aviation. The 
first will be completed by October 
The firm will assemble 70 planes by 
June 1957, and probably 110 mor bi 
June 1958. For the first 70, the U.S 
will provide about $18 million (parts, 
technical aid, etc.), and the Japanes¢ 
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eovernment $7 million (transport, labor, 
Mitsubishi will spend $11,000,- 
000 for new production facilities 
Mitsubishi spent about $1 million in 
1955 repairing its existing facilities. It 
ibout 150 I-S¢ 


in 1955. 


ctc.). 


overhauled airframe 


for USAI 
Japanese Engines 
The T-33 and b-S¢ to be 


embled and manufactured in Japan 
fitted out soon with domesti 


airframes 


ins b« 
cally-made jet engines as well, under a 
$50,000,000 program recently sub 
mitted to Washington. Kawasaki would 
produce 350 J33 engines over a five 
tarting next September; 
Heavy Industries, 850 
J47 engines over the same period be 
ginning in April 1958. 

Ihe Kawasaki project calls for tech 
nical aid and the purchase of equipment 
from the Allison Division of General 
Motors through Lockheed. Ishikawa 
jima would receive similar help from 
the General Electric Co. ‘The ]33 ven 
ture would cost about $20,000,000, and 
the J4+7 program about $30,000,000, 
70 of each bill to be paid by the 
U.S., 30% by Japan. The U. S. share, 
however, would gradually decrease, 
mounting to only 20% bv the 


Vear pe nod 
Ishikawajima 


15 or 
end of each five year project 

Fuji Heavy Industnes, Ltd., under 
1 contract with the Beech Aircraft Co.., 
issembled 34 and manufactured 27 
I-34s in 1955. Fifteen T-34s were 
ssembled the year before. In 1956, it 
will manufacture 36 in all, and will no 
require knockdown aircraft and 
technical aid from Beech. 

Fuji also produced a T-34-type LM 


1955 on an experi- 


longer 


liaison plane in 
mental basis and is now negotiating 
with the U. S. Air Materie]) Command 
for the sale of 24 this vear 

Che company spent about $2,000,000 
for new equipment and facilities in 
1954 and 1955. 


Neptune Plans 


The U. S. and Japan are now negoti 
iting for Japanese assembly, and even- 
tual manufacture, of the Navy's Lock 
heed P2V-7 Neptune. Work may start 
by June, although production probably 
wouldn’t get underway for another veat 
Under this program, $100 million 
would be spent over five vears for th 

sembly of 75 planes. Shin Nippon 
would assemble the wings and tail sur 
faces, Shin Meiwa the balance of the 
urframes. Both are now overhauling 
planes for the U. S. Navy. 

Shin Meiwa plans to spend $3,300,- 
000 and Shin Nippon $4,278,000 on 
expansion and rehabilitation of their 
plants if the program goes through. 

The first post-war Japanese-designed 
plane, an intermediate jet trainer lighter 
than the T-33, may come off the pro- 
duction line by summer, 1957. JADF 
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Unique Design Develops 
New Uses for 
Miehle-Dexter Blowers 


Exclusive three-lobe construction allows pressures up 
to 14 psig., without increasing size, weight or cost 


AS SIMPLE AS IT 1S, three-lobe con- 
struction represents a tremendous 
asset to many of our customers. It 
allows engineers to fit these blowers 
in their designs with a minimum of 
space and weight, still achieving pres- 
sures as high as 14 psig. from a stand- 
ard unit. 


DESIGNERS LIKE two additional ex- 
clusive features of the M-D Blower. 
These features practically eliminate 
service worries, provide Savings in 
operating and maintenance costs: 
1. Patented rubber-grid seals are 
vulcanized to end plates to 
eliminate metal-to-metal con- 


Rotary Positive M-D Blower delivers fixed volume of clean, dry air at each impeller revolution 


| THAT'S WHY THE AIRCRAFT INDUSTRY 
developed a new use for Miehle- 
Dexter Blowers. There, powerful jet 
engines require mobile ground power 
equipment. The need is for air to 
start these engines, air with the veloc- 
ity of a super-hurricane. Most manu- 
facturers of ground power equipment 
now specify Miehle-Dexter Positive 
Displacement Blowers for their 

equipment. 
CAPACTTY 
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Typical capacity curve for 6 psig. delivery pres- 
sure. Standard sizes available to 4000 cfm. Pres- 
sures to 14 psig. (60 psig. by multi-staging) 
Vacuum to 15’ hg, 


tact, reducing wear and ex- 
tending service life. 

. Formica wear strips are rolled 
into tips of rotor lobes, permit- 
ting practically zero clearance 
between lobes and housing. 


MIEHLE-DEXTER BLOWERS are versatile, 
providing air or gas for hundreds of 
applications. Used in oil fields and 
on air fields, on processing and com- 
pressing equipment. Typical uses are 
for agitation, aeration, cooling, venti- 
lating, pneumatic conveying, vacuum 
cleaning. ‘Thousands used as super- 


chargers on diesel and gasoline engines 


LET MIEHLE-DEXTER PROVE how M-D 
Blowers simplify operations, save 
weight and space, require little or no 
maintenance, and reduce costs. Write 
for Bulletin No. 255 





DEXTER 


Division 


Supercharger 





Dexter Folder Company 
111 Fourth St., Racine, Wisconsin 














@ ARGENTINA 


has requested Fuji, Kawasaki, Mitsu 
bishi and Shin Meiwa to draw up de 
signs 

Guided missile research is also under 
wav. About $27,800 has been spent 
since April 1954 on gathering data and 
preliminary experimentation with pow 
der rocket propellants. Another $16, 
700,000—$1,500,000 in the first year 
will be spent on a five-year program 
starting in April, when the experimental 
manufacture of a small surface-to-air 
missile will begin. 

Firing tests will probably be held by 
October 1957. Actual production of 
short-range (30 km.) missiles may start 
in 1959, of medium-range (50-60 km.) 
missiles in 1961, and of “long-range” 
100-150 km.) missiles in 1963. Japan 
will start negotiating soon with Oerlikon 
of Switzerland for the purchase this year 
of ten Model 55 guided missiles and 
supplementary equipment for test pur 
poses. These items will probably cost 
ibout $1,000,000. 


°F, 
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*s its own battery-operated de 
, California 


uvering around the airplane and 
-bar is provided for long-distance moves. 


HIGH-OUTPUT — The Model MA-3M 


unique among air conditioners 


ominal capacity is 11.5 tons of refrigeration, 


5’ duct, 100 Ibs /min of refrigerated air at 4 


Q oy ae 


lent of MA-3 


Tie Mts 


wa 


ane. Electrical operation assures long 


onvenience, Operating from 440 v 60 
, with its unusually high output of 


ER, designed as support for the 
equivalent of MA-3 gas engine units. It is 


gauge) 
Ce 
Me 


thico Avenue, 
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New Argentine Junta 
Revamps Air Policy 
Buenos Aires—The revolution of last 


vear, which ousted Dictator Juan Peron 
ind his regime, is changing Argentina’s 


2 


MA-3M incorporate 


acilitates mane 
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‘uc 


wen 
xperience gained in the manufacture of the MA-3 
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eronautical policy. 

The Argentine air force’s latest in- 
ventory includes: 20 Avro Lincoln 
bombers, 150 IA Calquin light bomb 
ers, 80 Gloster Meteor interceptors, 200 
Percival Prentice trainers, 30 Beech 
\T-1l1s, 30 Fiat G-55 trainers, 25 Doug 
las DC-3s and C-47s, 30 Bristol 170s, 
50 de Havilland Doves, 8 Douglas 
DC-4s and 30 Vickers Vikings. 

The ministers believe this inventory 
is obsolete and in great need of a thor- 
ough overhauling. 

Thev also recognize that the state- 
owned airplane industry of Cordoba 
province, Industrias Aeronauticas del 
Estado (IAME), has not reached the 
stage where it can deliver the types of 
planes required for modern airpower. 
The country does not possess the neces- 
sary materials and expert know-how 
and, even if did, the state no longer 
can bear the financial drain for con- 
tinued support of such an industry. 

Important decision by the Ministry 
of Aeronautics is a project for the state’s 
gradual withdrawal from direct partici- 
pation in the aircraft industry. Com- 
modore Julio César Krause, Minister of 
Aeronautics, said: “State intervention 
in IAME will be decentralized in a 
three-year plan to deliver it to private 
industry, with which a greater vitality 
of its activities will be assured.” Pn 
vate aviation circles, conscious of Argen 
tina’s nationalism, think it will take 
longer than that to loosen the govern- 
ment’s 29-year grip on IAME. 
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gent transport and 
ry, there is no indication that 
ieeds are covered in the $1 billion for 
eign loan for 

in Raul Prebisch’s economic 
ind which Argentina secks in 
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ur force requirements through 
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Other than for ur 
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llr force 
cmcrgenc' 


prescribed 
use Teco\ 
repe rt, 
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Aviation Problems 


Other 
ting lIrTpowc! 
e Will Argentina lean heavily towards 
the United States for its future needs of 
ircraft materic] and \i 
men stress that what is needed most is 
se coordination with USAI The 
rst step will be the invitation for a 
USAF mission to train pilots and offer 
he 


factors which bear on Argen 


know how ? 


7 
dvanced air defense instruction 
last USAF mission left in 195] 
e Until decisions can be made on 
IAM I iltimate destination, plant fa 
to turn out aircraft in typ« 
ntitics economically feasible to 
n the country. Much of th 
ture production will meet th 
d civilian requirement 
@ lo satisfy some of the 
ds, IAME will produce | 
\ 35s multi-purpose, all-metal two 
wine aircraft. It is built entirely | 
ind can be used for bomber train 
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transport of passengce1 
d iunbulance service 
e The Central Bank has decided to al 
mportation of all types of aircraft 
d parts at the official rate of 18 pe 
the dollar. instead of the free rat 
r double that valuc 
¢ Importation of small 
iwaited by some 5,000 « 


airplanes | 
ivilian 
ts, licensed over the past five vear 
f them Last vea 
1,007 voung pilots passed train 
than 100 clubs 
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Research Interrupted 


Ihe interruption of 
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last vear’s re 
development program co 
icided with the expiration of employ 
which IAME had 
last group of foreign engineers 
former Luftwaff 
iffected bv the 
Kurt ‘Tank 
del, Eric Lollmann, Ermest 
rhard Starke, Rudolf Schoftel 
ttschalk and Gotthold Mathia 
of the projects that these men 
1 were: Pulqui III, a night 
on of the Pulqui Il (AW 
p. 45); the Pulqui IV, a super 
ghter developed from the IA37 
cale-model that was flown in glid« 
latter part of 1955 
four-jet transport plane 
this last project was held up last April 
by shortage of both matcrials and funds 
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Introducing the NEW “J” Model... 


—SETCAL 
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ANALYTER 


With NEW... 


1) Takcal 
2) Potentiometer 


3) Ruggedized Galvos 
4) Test Circuits 


@ Of the many factors affecting jet engine 
life, efficiency, and safe operation, two of the 
most important are Exhaust Gas Temperature 
(EGT) and Engine Speed (RPM). Excess 
heat will reduce “bucket” life as much as 
50% and low EGT materially reduces effi- 
ciency and thrust. Any of such conditions 
will make operation of the aircraft both costly 
and dangerous. The JETCAL Analyzer pre- 
determines accuracy of the EGT and Tachom- 
eter systems and isolates errors if they exist 


— JETCAL 


PANALYZES .cernes 10 WAYS! 


@ The JETCAL ANALYZER functionally 
tests the EGT thermocouple circuit of a jet 
aircraft or pilotless aircraft missile for error 
without running the engine or disconnecting 
any wiring. GUARANTEED ACCURACY 
IS +4°C. at engine test temperature 

2) Checks individual thermocouples “on the 
bench” before placement in parallel harness 








Now in worldwide use. Used by lL 
aircraft and engine manufacturers 


Ss 
W rite, wire or phone } lete inf 


CHECKS ACCURACY OF 


i = ane 
JET ENGINE RP. ML 


and (E.6.T.) SYSTEMS 


3) Checks thermocouples within the harness 
for continuity 

4) Checks thermocouples and paralleling har- 
ness for accuracy 

5) Checks resistance of the EGT circuit with- 
out the EGT Indicator 

6) Checks insulation of the EGT circuit for 
shorts to ground and for shorts between leads 
7) Checks EGT (in or 
aircraft) 

8) Checks EGT system with engine removed 
from aircraft (in production line or overhaul 
shop) 

9 Checks aircraft 
accuracy to within 
102% RPM 

10) JETCAL ANALYZER enables engine 
adjustment to proper relationship between 
engine temperature and engine RPM for max- 
imum thrust and efficiency during engine run 
(Tabbing or Micing) 

ALSO functionally checks aircraft thermal 
switches (OVERHEAT DETECTORS and 
WING ANTI-ICE systems) by using TEMP- 
CAL Probes 


Indicators out of 


TACHOMETER system 
+0.1% between 95% to 


Navy and Air Force 


s by major 


B«H INSTRUMENT Co., INC. 
3479 West Vickery Blvd., Fort Worth 7, Texas 





@ AUSTRALIA 


RAAF Has Lean 


Melbourne—Political, economic and 
manpower problems have combined to 
check the ambitious plans for expansion 
of the Roval Australian Air Force. Some 
progress has been made in re-equipment 
with more modern aircraft. 

RAAF personnel is in the vicinity of 
15,000, and enrollments are unlikely to 
make up for the losses. 

No new types of aircraft were intro 
duced in 1955. The long-postponed in 
troduction of Avon-Sabre into squadron 
service is now scheduled for this month. 
First unit to get Sabres will be No. 3 


Year in Aircraft 


squadron of the 78th Fighter Wing at 
Williamstown, New South W ales, and 
scheduled for duty in Malava 

Lincoln bombers have been complete 
ly replaced by locally-built Canberras 
in two squadrons of the 92nd Bomber 
Wing. Third squadron is in Singapore 
and will be withdrawn in 1956 for re 
cquipment with Canberras 

Fighter orders can hardly 
poned indefinitely. But the decision is 
not easy. RAAF is short of funds. One 
school argues that Australia should rel 
on her Allies (read: U. S. A.) for fre« 


be post 


To improve instrument lighting — 
General Electric inserts 5’/.” of filament 
in a bulb only 7/32” in diameter 











@ MAGNIFIED 5 TIMES 


@ ACTUAL SIZE 


Filament in the G-E No. 327 bulb is only 
.00043” in diameter— finer by far than 
o human hair. 


Note actual bulb size compared with a 
.22 “short” cartridge. 








From its original length of 5%”, the 

filament is precision-coiled, thus 

reducing its length to % inch—then 

itis mounted. And it’s all done auto- 

matically You get these advantages: 

1. Individual instrument lighting 
that does the job with a mini- 
mum of spill light. 


2. Smaller size—less weight. 


3. Lower cost; actually 25% less 
than 5 years ago. 
4. Greater availability —quantity 
production permits wider use. 
General Electric makes a complete 
line of lamps for all types of air- 
craft. Miniature Lamp Department, 
General Electric Co., Nela Park, 
Cleveland 12, Ohio. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 


supplies of aircraft. Then there is the 
British pressure for British orders. 

Despite some outstanding failures, 
the Australian aircraft industry will 
probably be given the job of locally pro 
ducing a plane from a U. S. airframe 
ind a British engine. A leading can 
didate is the F-104. 

lhe RAAF says it has no particular 
bias, except that it must obviously buy 
from a nation which has a big produc 
tion background and which would be 
vond doubt stav in the Western orbit 
This makes all other nations but th« 
U.S. and U.K. impossible sources of 
aircraft and equipment. RAAF feels it 
should have the best of both.” 

Australia is going to buy C-130 trans 
ports as soon as possible RAAF’s rv 
liance on obsolete Dakotas will have to 
end without delav. RAAF ordered two 
Convair 440s for its VIP flights, arous 
ing considerable hostility on the part of 
British makers who were confident that 
Viscounts would be selected. 

No medium bombers to replace Can 
berras will be bought. It is still planned 
to buv a small number of V-class bomb 
Valiants and Vulcans 
been placed for 


ers 
orders have 
trainers. A number of specially adapte 
Canberras will be included. DH-115s, 
manufactured in de Havilland’s plant at 
Svdnev, the main training planc 
Complete jet training 1s ited by 
influential RAAF experts 

Ihe Roval Australian Navy Fleet 
Arm is small and suffers from the 
ernment’s indecision as to what to de 
with it. It will be strengthened within 
the next few months when the new 
light fleet aircraft carrier Melbourne 
arrives from England. The Melbourne 
is fitted with steam catapult, angled 
deck, mirror landing system and the 
latest arrester gear 

rhe carrier will be equipped with Sea 
Venom all-weather jet fighters, turbo 
prop anti-submarine Gannets and Bris 
tol Sycamore helicopters. RAN, unlike 
the Air Force, is under considerable 
English influence and is most unlikely 
cver to buy U. S. planes or equipment 

The future development of Australian 
military aviation will depend principalls 
on where the Australian personnel is 
likely to be used and needed. Some 
experts claim that modern aircraft are 
not necessarily needed in the South East 
Asian theater, at least not while likely 
enemy forces there are without aircraft 

United Kingdom is desperately cling- 
ing to the Australian market fearing 
that what is left of it may also go to 
U. S. makers. This scems to be the 
trend now in existence. Australian Ai 
Force in the 1960s will be almost com 
pletely equipped with U. S. and Aus 
tralian built planes which may boast 
some British engines and parts, built in 
Australia under license. 
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@ BELGIUM 
Belgian Air Force 
Faces Personnel Crisis 


Brussels—Belgium will remember 
1955 as the ear when the latent 
both in men and material, in 

Air Force came to the 


Defense Minister Spinoy made no 
ittempt in the pre-Christmas debate 
to deny the formidable indictment of 
Catholic Deputy Brasseur. The debate 
brought out that the roots of the 
crisis certainly dated back to Spino' 
Catholi predecessor Colonel now 
General) Degrect 

Spinoy said that many of his officer 
pilots had war-time RAF training but 
his technical ground-staff had not. He 
didn’t add that war-trained officers 
aren't getting any vounger, as was 
hown when an officer of 46 was killed 
night-flying at the controls of a Meteor 
I] Ihe fact emerges that organic 
planning looks for 2,000 officers; and 
ill thev ve got is 1,350 

Ihe truth seems to be that the 
Belgian Air Force expanded too fast 
ind too haphazardly. NATO engage- 
ments taken in 1953 were bevond the 
nations Capacity in men, money and 
material. Economy in maintenance and 
tocking of spare parts was an unhappy 
onsequence. Regulations have been 
imended so that the once-in-two-vears 
factory check-up (IRAN) is now donc 
only once in three years 

Deputy Jaminet charged eight pilots 
1 25 were victims of accidents against 
ne in 25 in the US 

Many repairs and replacement of 
parts take 18 months, said Brasseur 
Grounded aircraft are cannibalized for 
parts to keep other aircraft in service 

I'he maintenance delays have espe 
cially affected the Thunderjets. What 
remains of the material of three wings 
has had to be concentrated in two 
bases. Meantime the 75 promised 
lhunderstreaks are on their wav, but 
only 12 have vet arrived 

There is nothing but praise for the 
Thunderflashes in the Reconnaissance 
Squadron. Replacement of the Meteor 
fighters and night fighters is a_ sore 
point. Belgium had to Iet an offshore 
order for Hawker Hunters slip by. The 
first Hunter for Belgium had its tests 
hortly before Christmas; and Spinoy 
promises the re-equipment of the 
fighter section by August 

Spinoy has reduced’ Belgium’s 
NATO commitment, including local 
defense, from 531 to 439 aircraft. His 
next step is to see that this smaller 
number of aircraft, or a reasonable 
proportion of it, are operational. ‘This 
may be a tough problem. However, 
Spinoy has applied a new broom to 
the generals surrounding him. 
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to meet ALL requirements .. . 


spetify 
USRC 


EDGE-LIGHTED 


PANELS and DIALS 
that meet Spec. MIL-P-7788 


STARTING WITH THE “LACKON” PROCESS to 
assure maximum accuracy in marking, U. S. Radium 
edge-lighting products have been proven in actual 
service to meet all other requirements in addition to 
dimensional accuracy. 


USRC PANELS AND DIALS have also been proven 
superior because of their uniformity of lighting, ex- 
ceptionally good contrast, reflection and gloss char- 
acteristics, scratch and humidity resistance, and 
ability to withstand repeated cleaning. 


The unmatched quality of USRC products results 
from 40 years’ experience in light engineering, radia- 
tion materials and associated items. 


Contact our neorest sales and service office for 


chin information or assistance in the design stage 


y ® 


UNITED STATES RADIUM CORPORATION 


| 


d, Calif 
Ltd., 21 Dundas Sq., Toronto, Can 
n Krieg, Geneva, Switzerland 


Bloomsburg, Pa 
Whippany, N. J 
Bern wasy ‘ | 
N. Hollywood, Calif 


Toronto, Canada 


*Their exclusive 
Permadizing Process 
for rubber-to-metal bonding 


assures precise, flash-free parts 


of optical smoothness. 


send tor itusnoted ctotg se ~=Stsiés CL an Rubber Co. 


23525 Lorain Rd., Cleveland 26, Ohio - 5811 Marilyn Ave., Culver City, Calif. 
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Sensing 
“Fingers 


Convert 
Motion to 
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Electrical 
Signals 


New Electro Energy 
Transducers for Extra 
Sensitivity, High 
Temperature and 
Limited Space 
Requirements 


30 
tT y 


1:0 HTAN—For hig 


ip 0 


Complete Line of Transducers for 
Speed, Control, Counting Meas- 
urements! Send for Bulletin Tell- 
ing How They Can Work For You! 


Fis 


ELECTRO PRODUCTS LABORATORIES 
4501-AW North Ravenswood, 
Chicago 40, ill 


Canado: Atlos Radio Ltd., Toronto 





@ BRAZIL 
Brazil Makes Bid 


| | . 
For Foreign Industry 

Rio de Janeiro—Ai ft production in 
Brazil is still most] n paper. But in 
1955 some progress made tow 
beginning local production 

[he Focke laboratory at Brazil's Na 
tional Aecronauti ind ‘Technical In 
stitute, Sao Paulo, announced a con 
vertiplane being developed especially 
for use in the Brazilian interior 

Professor Heinrich Focke divides his 
time between the Sado Paulo laboratory 
and his German offices 

Ihe Brazilian Air Ministry believes 
production of Fokker traiming planes 
will begin in 1956 at Galedo Airport 

First trainer will be the Fokker S.1] 
basic trainer, but the Air Ministrv is 
counting on producing the Fokker $.14 
jet traine! 

There is some talk about the possibil 
ty of producing the  twin-engined 
Fokker I-27 Friendship airliner. Bra 
zilians call it the onl 
question of how to make additions to 
Brazil’s DC-3 fleet (173 DC-3s, 45 
C-47 

President Juscelino Kubitschek tried 
raft manufacturers 


inswer to the 


to interest foreign 
to start production in Brazil while on 
his recent trip to U. S. and Europe. So 
far, the manufactur howing the most 
interest have been England, Frat 
ind Germany 

The n 
l orce TT! 
consisted of 12 
which will be u 
Force for parachu 
runs. FAB (For 
received 25 b-47 Thune 
and 72 Gloster Met 

Brazil is looking to European pl 
manufacturers for n military aircraft 
But sales of older U.S. aircraft could 
increase in the next three vears (exam 
ple: recent purchases of F-47 ‘Thunder 
bolts and C-82 Boxcars). Fiftv sergeants 
have returned from U.S. Air Force 
maintenance training nm Panama. A new 
group of Brazilians will be joining the 
Latin-American Hemisphere Command 
in Washington 


Norway Stresses Fighter 
Defense, Uses Thunderjet 

Oslo—The Norwegian Air Force is 
based on fighter defense. To that end 
the Air Force by the end of 195¢ 
will have 5 squadrons, most of them 
equipped with I-84 Thunderjets 

Late in 1955 the Air Force received 

first F-S6K night fighter, and mor 
will be delivered in the near future 
In addition NAF has one jet training 
squadron equipped with T-33s, a trans 
port squadron of C-47s, most of which 
will be replaced in 1956 by C-119s 


Now!... the NEW 


ROBINSON 
WIRE 
TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adijust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 


12” —for asse ay! | pd $21.50 


safety wiring, 


9” —for bench work, su $20 50 


assemblies, 12 oz 








Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distributor,Gensales, Ltd., Malton,Ont. 
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PIERCE 


for 


Fuel Regulators 
Emergency Fuel Controls 
NB Rotary Valves 
Hydraulic Controls 
Precision Parts 


Sub-Assemblies 


Pierce has the experience 
and the facilities to fabricate 
complete assemblies or pre- 
cision parts to your most 
rigid specifications. 

Write department A-18 for 


our new brochure. 

The PIERCE GOVERNOR CO. 
INC. 

ANDERSON, INDIANA, U.S.A. 
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@ HOLLAND 

Holland Steps Up os ESE 

Production Output 
Amsterdam—Production of aircraft yy H E W O R L D , S & A R G E S ZZ 


Holland n enters in the Royal 
\ therland \i rt | ictor bokker it = _ 
Schiphol] following § th« icquisition in PRODUCER OF 


1954, of the Avio-Diepen Works of 
Ypenburg and the aircraft division of ~ 71 
an ships ae READY-TO-INSTALL POWER 
In the past year, production included: 
@ Fokker 8.14 Mach-Trainers for Royal r T 
Netheshunde Air Rance ‘i PACKAGES FOR AIRPLANES 
e Four prototypes of the turboprop 
F-27 Friendship airliner of which two INVITES YOU TO ENJOY YOUR 
ire for test flying. Fairchild Engine & 
\irplane Corp. will begin to build them 


under license WORK AND YOUR LIFE IN 


e Quantity production of Hawke: 


Hunter jet fighters \ 
e Repair and overhaul of Gloster . 
Meteor, Republic F-84 Thunderjet jet 4 L 
fighters and C-47s 2s 
In the course of 1956 a new large ; 


production plant for metal bonding and 


reinforced plastics will be completed. ’ 

No figures are available for orders on S O UT H E R N 
hand at the end of 1955. At the end 
of 1954, orders in execution totaled 


$6.2 millions. Employment at Fokker 4 CA LI F O R N | A 
increased from 4.000 to +.S00 | 


\t the beginning of 1956, there were 
6 day fighter squadrons, 3 all-weather 


squadrons, 6 tactical squadrons, | trans- | g2° _ 
: asi Tie 
port squadron and | reconnaissance RES . aa 


I 











quadron 

Ihe Tactical Air Command operate ; ; i , 
together with the Belgian Tactical Ait We believe we can offer you an opportunity 
Command, forming No. 83 Group | 
within If ATAF under operational con- 

f AIRCENT (NATO). Conver- | 

on from Republic F-54G Thunder- 
craig roy vp... F-84F  “Thunder- | at Rohr Aircraft Corporation in beautiful, 
treaks 1s in full swing 

\ir Defense Command squadrons are temperate, exciting Southern California. To 
still equipped with the Meteor I-5, | : : 
but very soon the new Hawker Hunter | strengthen our personnel in various depart- 
vill have taken over. After the three 
squadrons of F-S6K single seat all 
weather fighters have arrived, 15 Roval | if you are skilled as an — 
Netherlands Air Force operational ¢ 


squadrons will be transonic. ENGINEER 


Ihe Reconnaissance squadron will be ss 
re-equipped with the RF-84F  swept- (Aircraft Design or Structures) 


wing Thunderflash soon. 

Ihe Naval Air Service at home con- LOFTSMAN 
sists Of JIG & FIXTURE BUILDER 
e Light Fleet Aircraft Carrier Karel 
Doorman. It is temporarily out of TOOL PLANNER * TOOL DESIGNER 
commission for refitting with an angled 
deck and steam catapult. Re-commis- 
sioning is expected in 1957. The car- 


rier will be equipped with 30 British 
Hawker Sea Hawks, supplied under the Please write giving complete details 


U.S. off-shore procurement program and we will answer immediately 
e Seven squadrons: Grumman Aven Mr. Ned DeWitt, Personnel Department 24 
gers, Hawker Sea Furies, Beechcraft, Si- | Rohr Aircraft Corporation 


korsky, Consolidated Vultee Catalinas, AIRCRAFT CORPORATION Chula Vista, California 
Martin Mariners and Lockheed Nep- 


tunes. 


to improve your position in the business 


world —and improve your way of life here 


ments, Rohr has a real opportunity for you 





9 miles south of San Diego on sunny San Diego Bay. 
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@ NEWS OF THE WEEK 


CAA Acts to Improve Air Traffic Control 


CAA’s Lowen outlines steps at ALPA safety forum; 


air traffic control office to be given elevated status. 


Chicago—The Civil Acronautics Ad 
ministration is taking four steps to meet 
“a growing demand for an action 
gram to maintain order on the skvwavs,” 
CAA Administrator Charles J. Lowen 
told the Air Line Pilots Association’s 
l’ourth Annual Safety Forum here last 
week 

(hese steps are, he said: 

@ Elevation of the Office of Air Traffic 
Control to “the status of a separate 
office.” It is now a part of the Office of 
Ilederal Airways, which also has respon 
sibility for engineering, maintenance 
ind inspection of air navigation facili 
tics. The shift, Lowen said, will “give 
the traffic control group all the prestige 
ind power they need to get things 
ind will “reverse completely the 


pro 


done” 
approach of having the operations of 
the air trafhc control svstem governed 
by the kind of tools the engineers give 
the operators.” 
Lowen said it 
logical that the men who have to 
te the should develop broad 
rformance specifications for the 
thev need, and that then 

ipply their in 


“seems to mec more 
Opel 


svstem 


cquipment 
the engineers should 
genuity and skill to devising and per 
fecting such quipment 

Acting director of the new office, 
Lowen said, will be David D. Thomas. 
© Acquiring a B-47 and later a Boeing 
707 or Douglas DC-S8 for simulated jet 
iirline runs in order to gain “more di 
rect and intimate knowledge of 
before thev go into civil use some three 
vears from now.” 
e Installation of an IBM data processing 
machine and printer at its Indianapolis 


jets 


CHARLES J. LOWEN 


Air Route ‘Trafhe Control Center 

said that SAGE “offers no im 
imswer to a_ pilot's 

SAGI 


Boston 


Lowen 

prayer.” 
sctup—the 
ind 


mediate 


Ihere is onlv on 
prototvpe in the 
SAGI extensive revision 
to accomplish the air traffic control 


mission of directing a considerable num 


rea 


will require 


ber of planes away from one another,” 
he said. In the meantime, CAA will 
trv out the IBM Magnetic Drum Data 
Processing Machine to “‘get our feet wet 
in the computer field” and “find out if 
it furnishes an acceptable means of 
mechanizing the essentially clerical 
duties of the controller, freeing him for 
his more significant responsibilities of 
nalvsis and decision-making.’ 

e Installation of 69 long-range 
by 1961, “of which 18 should be 
vided for next fiscal vear In addition 
to new CAA has “launched an 
program for testing a tic-in of 
Command radar to ow 


radars 
pro 


rad iT, 
itensive 


\ir Defense 


Indianapolis Air Route Trafhe Cont | 
Center. ‘This will be supplemented by 
joint Boston area 

Lowen 1S the ( 

ence of our 5-year plan,” 
under study in Congress. ‘The five-vea 
plan also calls for 383 additional omm 


ictivity in the 


said the new radar 


tI] 


whi h IS 


ranges “for our growing volume of gen 
cral aviation.” 

“As we get thesc 
expansion in 


radars and an a 
companvyving communica 
tions capacity, we can provide complet 
control ot the airspace starting in th« 
higher altitudes,” Lowen said. “This 
is something the military needs imme 
diately, and that you (the pilots) will 
need in the near future for 
tions.” 

Lowen said he believes 
public opinion is awakening to the ur 
gency of the problem” of air trafh 
control and that going to get 
the tools we need to 
hallenge.” 

He said it should be 
that this nation can 
whatever degree of trafh ontrol 
villing to par for.” 


jet oper 


“American 
“we arc 
mect this great 


realist 
recognized 


Dr. Furnas to Stay, Wilson Says 


Washington—Sccret f Defense 
Charles EF. Wilson 1 there has been 

considerable tanding” about 
his Feb 2] memor indum shifting 
responsibility from the office of Assistant 
Secretarv of Defense for Research and 
Development Dr. Clifford C. Furnas 
to Assistant Secretar f Defense for 
Applications Engineering Frank D 
Newbury (AW Mar. 5, p. 27 

Wilson said the transfer, widely in 
terpreted in Pentagon R & D circles 
ind elsewhere as a blow to the nation’s 
military R & D cfforts, “an effort 
to clarify responsibilities as 
between the research, the development 
ind production for use.” 

He denied that Dr. Clifford C 
Furnas submitted an unsigned letter of 
Dr. Furnas had 
ibout it.” 
ifter the 


Was in 


misunder 


was 


some 


resignation, saving 
written him ‘‘a mem¢ 
Wilson left town 
transfer of respon 
nounced. 

He explained 
eo” this way 

Unfortunately, | 
partly my fault. I have got so many 
balls in the air all the time I am 
some of them down, 
on a short 


randum 
shorth 
ibilities 


the ‘misunderstand 


uppose it was 


anxious to get 
ind I was going to go awa\ 
vacation so I just operated a little fast 
ind didn’t do the usual job of explain- 
ing in detail and doing a little sell 
ere 

W ilson the 


made his remarks on 


ontroversy durmg a Pentagon pre 
conference 

Wilson said he has talked with D 
since the latter wrote th 
nemorandum. Asked if Dr. Furnas 

; itished with 1] | 
Wilson replied 

Well, I wouldn't like f 
my selling abilities. He is a verv fine 
understanding man. | think very highh 
of him, and I am very pleased he is 
down here.” 

Dr. Furnas, in turn, was not in Wash 
ngton at the that the press con 
ference took could not be 
immediatel comment on 


Mr. Wilson’s 


Convair Will Build 
Short-Haul Jet Airliner 
San Diego—Convair Division of Gen 
eral Dynamics Corp. announced plans 
last build an 
medium-range (2,000 mi.) 
for deliverv in 1960 
Designated the 
craft will be designed for 
cruising speed and carry 
market price of $3.5 million 
will be supplied by four General Ele 
tric J79 turbojets derated from their 
present 15,000 Ib. thrust to 9,000 Ib 
Maximum takeoff weight called for in 
the design is 170,000 Ibs.; design empty 


Furnas 


to br 


tim< 
place and 
reached for 
comments 


week to 80-passenget 


jet transport 


Model 22, the IT 
1 580 mph 
in expected 
Power 
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CF-100 Mark 5 
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| 


Avro Aircraft Ltd.’s new version of its CF-100 all-weather fighter, the CF-100 Mark 5 (above), has a three-foot extended wing and a 


modified tailplane for increased high-altitude (50,000 ft.) performance. 


weight, 72,500 Ibs. The transport’s 
wingspan will be 115 ft., with both the 
wing and tail surfaces swept back at an 
ingle of 35 degrees 

The length will be approximatelh 
118 ft. Its landing gear will 
four wheels on cach main strut and tv 


the n 


onsist yf 


wheel. Landing roll is ex 

» be less than that of the larger 
DC-S jet transport but longer 

of the DC-7 

fications call for a crew of two 
ind two 
entrances Ww 
the front and 
on first-class and 


stew 
1] 
if 


1 flight engineer 

Passenger b 
pr it both 
of the sclage 
versions 

Ihe latter version will carry a 
imum of 99 passengers. 

(he first prototype is scheduled to be 
ready for flight testing late in 1959 


House Unit Trims NACA 


Budget by $5.2 Million 


Washington—The House Appropria- 
tions Committee has clipped $5.2 mil 
lion off National Advisory Committee 
for Aeronautics’ Fiscal 1957 budget 

The $74,475,000 voted by the com 
mittee compares with the $72,700,000 
budget for Fiscal 1956 

The committce cut the allocation for 
salaries and gencral administrative ex 
penses from the $64,700,000 recom 
mended in the President’s budget to 
$61,475,000 with the explanation that 
“the agency has experienced consider 
ible difficulty in filling scientific and 
technical positions and the amount pro 
vided is a substantial increase for Fiscal 
1957 and is expected to provide the full 
ymount that will actually be required.” 

The committee declared that 
truction costs “can be reduced.” It 
cut NACA’s proposed budget of $15,- 
444,000 for eight new projects to $13,- 
000.000 


Treat 


oach 


max 


con 
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The Mark 5 is now goiug into production for the RCAF. 


Profits Investigation to Hear 
Services, Renegotiation Board 


W ashington— Testimony of Air Force, 


R icgot ion B urd with 
\ ied Sen 


l minitt 
Hebert (D.-La 


week from the 12 


completed 
nv last majo 
manufacturers m its investig 
i] status of the 
sustained bi 
business. After hearings 
Renegotiation Board 


plans a 


irframe 
tion of the financi 
trv, which is 
government 
with service and 
witnesses, the 
series of visits to the plants of the 12 
manufacturers 

Developments during the appear 
mces of Republic Aviation Corp., 
Chance Vought Aircraft and Lockheed 
\ircraft Corp. wer« 
@ Hebert declared that Republic “was 

failure at all times except when res- 
cued by business It has 
not been profit-making except as a gov 
crmment Organized in 
1931. the firm was not successful until 
it ybtained World War II 
After a post war depression the com 
pany’s business turned with 
the F84 contract. It was developed 
however, that if Republic had not been 

going concern, it would have taken 
three vears—instcad of 18 months—to 
eet the first FS4 fighter off the line for 
the Korean 
e Chance Vought, organized as an in 
dependent firm in 1954, was criticized 
for an advertising bill of over $1 mil 
lion chargeable to government contracts 
Observing that stock speculation is be 


indus 
primaril 


subcommittee 


military 
subsidiary.” 
business 


upward 


emergency 


s+ 


was singled out 
+} 


e Lockheed 


ift 


vat demonstt 

THVT 

nd other committe: 

f Lockh 

usiness W nmercial 

Details developed on the thr 
were 
e Republic. 
counted for 99.5 
1952: 97.6 in 


Government sales a 
of total business in 
1953 99.?° in 1954 
nd 99.9% in Net worth in 
creased from $19 million in 1952 to 
$42.8 million in 1955. Over this period, 
paid-in capital increased from $1.9 mil 
lion to $13.8 million and surplus re 
tained increased from $15.9 million to 
$27.5 million 
e Chance Vought. Government 
iccounted for 99.9% of business in 1954 
ind 1955. Paid in capital of the firm 
Incre ised from $17 million to $26 mil 
lion. Earned surplus amounted to $8.8 
million in 1955 Net worth of the 
company was set at $26 million 
Lockheed Gor 
ounted for 91.4 
1952: 93 n 195 
1955 
S}] 


1955 and 


1955 


sales 


rnment sales 1K 
f total business in 
S4.4 n 1954 
Paid mm ¢ ipital 
million in 1952 to 


ind S09 n 
increased from 
$26 million in 
tained in the increased from 
S42 million to $68.9 million. Net worth 
of the company mounted from $55 mil 
1951 to $97.7 million in 1955. 


surplus re 


business 


lion in 
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Aircraft Sales and Profits Show 
Slight Drop From Post-War Peak 


Net income of $65.6 million reported 
by four major aircraft manufacturers on 
sales totalling $1.699 billion indicates 
that the trend of 1955 sales and profits 
will be slightly under the post-war 
records reached in 1954 but still higher 
than any other previous post-war veat 


United Aircraft Corp. 


New peaks in profits and sales wer 
recorded by United Aircraft Corp. in 


1955 with net income of $31,064,924 


m sales of $679,921.704 This com 
pares with profit of $25,996,232 on 
sales of $654,239,961 in 1954. Earn 


ings were $6.14 per common share after 


dividends compared with 
1954 
& Whitnes 


delivered 


referred 
55.10 in 

Pratt division of UAC 
revealed it had than 
3,000 J57 turbojets and had developed 


Mmo;re 


this engine’s power to well bevond its 
original 10,000-lb. thrust figure. Hamil 
ton Standard devoting 
ibout 30% of its floor space to produ 

its a 


plementing 


division 1s now 


tion of cessorv products line sup 


propeller production \ 


s( h duk a 


Sikorsky Hel 


major 
t Hamilton in 


expansion 


program 1s 
1956 





copter increased its employment b 
60 to a total of 8,400 emploves on 


with 


S-55 and S-58 production first 
deliveries of the twin engine 8-56 mad 
late in 1955. UAC reported its 1952 


business had been cleared by the Re 


negotiation Board and no refunds were 


inticipated for 1953-55 business. Back 
log was $1.4 billion 
Boeing 

Net income of $30,391,411 was r 
ported bv Boeing \irplane Co. for 1955 
on sales of $853,827,722. This is a de 
crease from profit of $36,976,023 on 
sales of $1,022,676,265 for 1954. Final 


ut to $31 million 


1954 profit has been « 


$5 million allowance for possible 


DV a 
renegotiation refunds. Boeing has al 
lowed a total of $8,746,702 for possible 
renegotiation refunds for 1953 and 1954 
extracted from earnings retained for u 
in the ompan Boeing President 
William M. Allen said he felt that no 
enegotiation refunds would be requires 
n 1955 business. Bocins urrent] 
ippealing in the U. S. ‘Tax Court the 
Renegotiation Boare laim f 1952 
Bocing now h backlog f $2,624 





Xron-1 Rotocycle 


Navy's Xron-l rotocycle is shown above during initial flight tests by its manufacturer, the 


Gyrodyne Co. of America, Inc., St. 
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counter-rotating rotor system, can be folded into small package for storage or transportation. 


The rotocycle, which has 





million, of which $351 million repre 
sents commercial jet transport order 
Temco 

Peak profits in its 10 year hist 
were reported by the Temco Aircraft 
Corp. for 1955 Iemco had a net 


income of $3,103,000 in 1955 on sal 


of $78,224,390. Sales jumped 32% over 


the 1954 figure of $59,209,001 l‘emco 
has a $96 million backlog 
Ryan 

Net income of $1,550,590 was re 
ported by Ryan Acronautical Co. for 


1955 compared with $1,961,667 for 


1954. Sales totalled $41,527,770 for 
1955 compared with $45,155,287 for 
1954. Rvan boosted its backlog from 


$36.9 million in 1954 to $55 million 


ATA President Urges 
Independent ANDB 


W ashington— | hx \ir I ransport 


Assn. has urged that the Air Navigation 
Development Board be strengthened 
ind given independent status to 

vith the acute problem of au trafh 


For a discussion of t 
240.) 
before the Senate ¢ 


Subcommittee, headed 


congestion 
pr blem, scc p 

In testimony 
merce Aviation 


by Sen. Mike Monroney (D.-Okla 
ATA President Stuart ‘Tipton said th 
ANDB “‘should consist of the Secret 


the Secretary of Defense 


chairman independent 


of Commerce, 
( i full-time 
of both departments to be appointe: 
the Pr ident the advice nie 
msent of the Scnate 
said the present ANDB 1 
effective because it depends on agr 
ment bv ¢ the Def 
Department for implementation of it 
ind “military and civil a\ 
tion are too frequently conflicting to 
permit representatives of cach to agree 


with 
lipt mn 


nmc>rce and 


aecisions 


upon long-range solutions.’ 
objected that ANDB 
problem of [ 


has approached th 
trafic control “‘in reverse.” Its staff h 
if 


iluate spe ic equi 
ontre 


ilso 


Lipton 


been issigned to c\ 
ment for possible use in trafh 
The system should be planned first,” 
Onlv then should tim 

f 


devoted to evaluation of 


he declared 
ind eftort be 
individual pieces of equipment 


(he ATA president opposed separa 


tion of the Civil Aeronautics Admini 
tration from the Commerce Depart 
ment proposed by Sen. Monrone\ 
on the grounds that*this would mean k 

of cabinet-level representation for il 
wiation. He told the subcommittee that 


10 of ATA’s 1] directors supported this 
position, ind one took no positi ym. In 
i poll of members, he said, 20 oppo d 
separation of CAA from Comme! 
three favored it, and five took no pos 
tion. 






AVIATION WEEK, March 12, 1956 








Navy. Westinghouse, Me Donnell 
Blamed in ‘Demon’ Probe Report 


Washington—A Congressional com 
mittee points the finger at the Navy 
Department, Westinghouse Electric 
Co. and McDonnell Aircraft Corp. to 
share the responsibility for errors of 
udgment and waste of public funds” 
in the “Demon” fighter program. 

I'he report by the House Govern- 
ment Operations Committee is based 
n investigations and public hearings 
held last October by its Subcommittec 
m Military Matters, headed by Rep 
Chet Holifield (D.-Calif 

lhe Navy spent more than $500 mil 
lion for 280 3H aircraft, built by Me 
Donnell and powered with the West 
inghouse J40 engine. Of these, the first 
60 (excepting four backfitted with J7] 
gines) will be limited to nonflving 
Pointing out that the remaining 
220 planes have not yet been tested in 
fleet use, the report declared that “the 
expenditures in the aggregate were ex 
judged by the end re 


uSCS 


cessive when 
sults.” 

The primary recommendation of th 
ymmittee was that the 
f airframe manufacturers, under 
ontract, should be 
de for the “package” delivery of fin 
hed units—fram« 
The basi for the 
“Demon” program engine un 
derpowered to support the airframe 

Although the Navy has taken 
steps” to increase airframe manufactur 
ers’ responsibility, the committee de 
clared that BudAer’s still 
“characterized by dispersion of respon 
sibility and by disjointed relationships 
among the engine manufacturer, the 
Navy, and the airframe manufacturer 

. Responsibility should be centered 
in the airframe manufacture for pro 
curement of engines and other aircraft 
components.” 

The committee also hit at undesir- 


responsibiliti 
Navi 
increased to pro 
engine, component 
failure of the 


Was an 


cause 


“some 


program 1S 





New Demon Order 


The U. S. Navy last week announced 
a $55 million order for late-model Mc- 
Donnell Aircraft Cerp. Demon fighters. 

The order, placing McDonnell’s back- 
log at an all-time high of $622 
million, is divided between the all- 
weather F3H-2N and the missile-carry- 
ing F3H-2M. Both versions are pow- 
ered by Allison J71_ turbojets. Six 
F3H-2N fighters completed the Navy's 
fleet introduction program at the Naval 
Air Test facility at Patuxent River, Md. 
The program involved 364 flights. Mc- 
Donnell says the F3H-2N is “the fastest 
all-weather fighter now in Navy service.” 











AVIATION WEEK, March 12, 1956 


ible inter-service competition for ait 
raft production. Air Force prioriti 
on the J71 engine prevented its earl 
installation in the F3H. The 
said it “senses costly and overzealous 
competition between the Air Force and 
the Navy for control of aircraft produc 
tion resources, notwithstanding the ap 
parent cooperation through plant 
cognizance programs 
The Navy attitude of 
the inevitability of frequent failures in 
in produc 


committe 


‘resignation to 


slippages’ 
tion and the fear that the enforceme 
of penalty clauses in contracts will dis 
ourage technological progress”’ also \ 
criticized 

The committee called on the Gen 
cral Accounting Office to make a stu 
f military termination practices and to 
evaluate the extent to which the gov 
ernment’s interests are jeopardized bi 
failure to exercise default privileg 
All of the cancelations in 
with the “Demon” 
the convenience of the 
involving contract 

The committ 
harge of improprict\ 


development and 


connection 


program were it 


sense” 
plovment of 
promptly upon his ret n 

utv Chicf of the Bureau of 

But the committee observed “the 
dencv of large industrial firms to recruit 
retired military officers, which 
the possibilitic¢ s for official acti 
shaped by their effect upon prospective 
employment in industry.” It was re 
ommended that the Secretary of De 
fense review laws and regulations re 
garding employment of retired military 
personnel in industry. 


conceming 


Adm 


ten 


enlarges 
ms to be 


Probe of Airline Fares 
Is Suggested by Rizley 


Washington—Ross Rizley, outgoing 
chairman of the Civil Aeronautics 
Board, proposed a Board investigation 
of the airline passenger fare structure in 
testimony before the House Anti-Mo- 
nopoly Subcommittec headed by Rep 
Emanuel Celler (D.-N. ¥ 

Rizley pointed to numerous 
sions during his vear as 
having “substantially broadened the op- 
erating authority of both the domestic 
and international air carriers, making 
important new and improved air sen 
ices available to the public and 
ompetition among the 


ther 


deci- 
chairman as 


mate 
riallv incre 
carriers.” He said now is com 
petitive air services between 44 of th 
50 top-ranking pairs of traffic points in 


the U.S. 


IsInNne ¢ 
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S4tomic Progress 


Pratt & Whitney Aircraft’s atomic en 
gine will be used in a Lockheed airfranx 
United Aircraft Corp. revealed in its an 
nual report. Since its inception in 1952 
the P& WA atomic engine development 
had linked to a 
design 

Ihe UAC 
a shift in Air 
possibility that Boeing may be devoting 
its major effort to its Project 110 chem 
ically fueled supersonic bomber. 

UAC also revealed that the PR WA 
atomic project has expanded to includk 
installations at the Atomic Energy Com 


Calif., Oak 


laboratories. main 


been Boeing airframe 


announcement indicates 


Force planning with a 





and 
The 
laboratory 


Middl 


will be completed in 1957 


mission’s Livermore 


Ridge, 


atomic 


Tenn., 
engine development 


now under construction near 
town, Conn.., 
end eventually employ 3,000 engineers, 


scientists and technicians. 








Talos to See Service 
In Defense Command 


ramyet-powc red 
AW Jan 


with the 


W ashington— Thx 
urface-t 


>= " 


missile 
» into service 
Defense C 


th ] 


ommand 
S.S 


For C sites 


ight cruiser 
salveston and at four Au 
1 the Midwest 

Ihe Gal will be converted to 
euided missile ship and further fund 
qu sted for additional 
l'alos 
teams soon will 
Lockbourne 
AFB, Ind., 
ind Kirks- 


have been 
light cruisers to carrv the 

Air Force survey 
make studies of sites at 
AFB, Ohio Hill 
nd others neat Ill. 
ville, Mo 

Defense Department said land use of 
the Talos “will not affect the role and 
use of Nike,” the Army anti-aircraft 
guided missile now guarding many 
American cities 

Defense 
on Talos “‘are not releasable.” 
earlier in Aviation Week (Jan 
the Talos is the integrated result 
of two successful developments origi 
nating in the Navy Bureau of Ord- 
nance’s Bumblebee missile program 
a supersonic ramjet engine designed for 
speeds above Mach 2 and controlled in 
its flight path by a highly developed 
fuel svstem; and a supersonic beam 
rider missile, the Terrier, now going 
into Atlantic fleet service on the U.S.S. 
Boston 

Bendix Aviation Corp.'s 
prime contractor ind 
raft Corp. builds the 
Division of In 
iph 1S 


Bunker 
Peoria, 


“detailed capabilities” 
As noted 
16. p- 


said 


_- 
>/) 


missile di 


vision is the 
MeDonnell Ait 
irframe | 
ternational Telephone and Teleg1 
building the internal guidance 
ment, 


imsworth 


equ P 
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ENGINEERS ’ 
Investigate Opportunities at 


ERCO DIVISION 


OF ACF INDUSTRIES INC. 


DESIGNERS 


TECHNICIANS 


i3-4qem Engineers have built a record of continuous progress and growth 
for themselves and for the Company for a quarter of a century 
- growth in physical plant, personnel, number and diversity of 


products and services. 


this growth continues and we are constantly on the alert for new 
men to add fresh impetus to that progress .. . paying top salaries 


to capable people. 

work will be interesting and stimulating - it might include 
electronic flight simulators, machine tools, guided missiles, or a 
variety of specialized electronic devices. 


can choose a home from a number of fine nearby residential 
areas convenient to both shopping centers and plant... and 
you can further your education at the many nearby Universities 
++.» you can enjoy suburban living and be within easy reach of 
the cultural advantages of the Nation's Capital. 


now needs Electronic Engineers (all levels with some overseas 
positions available), Aerodynamicists, Analog Computer Engi- 
neers, Mechanical Design Engineers, and supporting personnel. 
Send resume or request for additional information to: 


E R C 0 DIVISION 


OF ACF INDUSTRIES 
RIVERDALE © MARYLAND 





MACHINE SHOP 
TECHNICIANS 


Kanarr Corp. and Your Future 
Go Hand in Hand 


HERE IS THE OPPORTUNITY to advance to 
Ass't Plant Manager of a securely established com 
pany machining airframe parts and aircraft skins 


THIS EXCITING FIELD offers an outstanding 
opportunity to get in on the ground floor with 
Kanarr Corp. Established as a top producer for 
major Aircraft Companies in the United States. We 
need men who will enhance this reputation 


1F YOU ARE a better than average man with 
supervisory machine shop experience and have a 
college engineering degree or equivalent technical 
school background. Kanarr offers the chance for a 
secure tuture 

KANARR IS LOCATED in Kingston, Pa a 
suburb of Wilkes-Barre: Northeast Pennsylvania 
30 miles from the famous Pocono Mountain resort 


area. Housing available. Wages on a salary plus 
bonus basis with opportunity for advancement 


Send a complete resume. Our representative wil! 
arrange an interview 


Attn: Mr. Wm. Turner, Personnel Mor 


LGV Ti meee) ie) 7 yale), | 
447. MARKET ST. 
KINGSTON, PA. 











Recent ENGINEERING GRADS 
ARE YOU INTERESTED IN GETTING 
AN ADVANCED DEGREE? 

If you want to combine work and study, 


and at the same time gain experience in re 
search techniques, full time employment op 


AND STRUCTURES ENGINEERS 


Growing engineering research 
_ P search projects utilizing wind tunnel facili- 
and development organization ties. Any, type of engineering training from 
ubmit de- 


an accredited college acceptable 
tails of background to Mr. F. K. Womack: 


STRESS ANALYSTS 


needs men with one to five 
University of Minnesota 

Aeronautical Engineering Lab 

Rosemount Research Center 
Rosemount, Minnesota 


years experience preferably in 
thermal and stress analysis, air- 
craft or missile structural work. 








PILOTS FOR OVERSEAS ASSIGNMENT 


Minimum First Category conetroment 5000 hours 
at least 100 hours command tim ATR and DC-3 


Aerophysics Development Corporation | |. fe: *si,.minc™ inc" Gacmtaal eae. 
(Subsidiary of Studebaker-Packard) multi-engine and instrument rating. 


. . P TRANSOCEAN AIRLINES 
Box 949 Santa Monica, California Personnel OMce, Hangar 2 5, Oakland Municipal 


Airport, Oakiand, California 


Send r 1 Department. 




















Military Defense 
Operations 
Analysts 


© analyze defense operations 
‘Veuw and predict requirements 
Assist in developing company plan- 
ning in supplying defense require 


ments. 


Develop and maintain contacts with 
military operating commands at 
technical and requirements levels. 
Must be aware of methods of data 
gathering and analysis principles 
valuable. 

Position is with excellent growth 
company and outstanding manage- 
ment award winner. 


P-1040, Aviation Week 
520 N. Michigan Ave., Chicago 11, Ill. 
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EMPLOYMENT OPPORTUNITIES 








CHALLENGING 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
¢ Computers ¢ Missile Guidance 
¢ Jet Engine Fuel Controls 


WITH & THE ELECTRONICS DIVISION OF 


Gonoral Motors 


ALL GRADUATE ENGINEERS are offered permanent job 


opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 
YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 
The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral- 


ization creates individual opportunity and recognition. 


AC SPARK PLUG THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS. FLINT 2, MICH. 
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ERONAUTICAL 
ENGINEERS 


The positions described r) 
below offer you the op- | 
iL 





portunity for challenging 
work in a congenial re- 
search environment at a 
liberal salary. 


@ Aerodynamic Research Engi- [|| 
neer to formulate and carry 
out complex research pro- 
groms in aerodynamic and 
gas dynamic theory. Typical [| | 
programs include: studies of 
lift and drag in supersonic 
flight of various low-aspect 
ratio wing-body  configura- j 
tions, and boundary layer and j 
heat transfer theory for high 
temperature—high speed gas i 
flow. May also act as a spe- 
cialized consultant to others 
engaged in related funda- 
mental studies. 


join guided missile project 
staff. Will work on over-all 
systems problems associated 
with ground or air based mis- 
sile systems. Such problems 
include: missile aerodynamics, 
propulsion, performance and 
control. Will conduct and 


rr a r y rr Oo a> r Ss | supervise missile preliminary 


@ Weapon Systems Engineer to | 


a 





design _ investigations Will 
also prepare and coordinate 
wind tunnel test program on 


missile and missile compo- 
nents. 
@ Structural Research Engineer } 


Less than 5,000 working hours from now, to apply and develop struc- 
Martin will launch the world’s first earth satel- tures theory for the prediction 
. " . 723.2 of structural integrity of air- 
lite. As with the famed Martin Viking Rocket heme wahides enter tisk 
program, this is to be No. 1 of a continuing series heat loading conditions. The 

‘ . problems involved deal with 
of astronautical research vehicles — man-made Mahe speods tn the hyper 
. . | 
moons which will chart the way toward the con- sonic range where the 
i ‘ , . | thermal barrier’ is en- 
quest of the final frontier, space itself. paameseoet | 

If you are interested in the greatest engineer- 
ing adventure of our time, contact J. M. Aeronautical engineers are needed 

; . y ; at all levels for many other assign- 
Hollyday, De pt. AW 03, T he Martin ¢ ompany, | ments. Write for comprehensive list 


of current openings. C.A.L. employs 
more than 1100 people and is de- 
voted primarily to applied research 
in the aeronautical sciences. 


Baltimore 3, Maryland. 
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EMPLOYMENT OPPORTUNITIES 


— 





RCA 


ANNOUNCES OPPORTUNITIES IN 
MISSILE TESTING INSTRUMENTATION 
AT THE AIR FORCE MISSILE TEST CENTER 


The World's largest testing laboratory and range 
extending from the central east coast of Florida 


to the Mid-South Atlantic 


TRACKING TECHNIQUES INCLUDE 
VARIOUS PHASES OF 


Radar 

Optics 

Timing 
Telemetry 
Communications 


1. Instrumentation Planning 

2. Systems Engineering— Military Applications 

3. Installation and Maintenance of 
Instrumentation Equipment 


wails. 


Benefits to you include: prestige of association with the world leader in electronics « 
interesting assignments in missile testing « professional advancement « pleasant 
Florida living « liberal Company benefits « relocation assistance. 


Our new programs provide opportunities for electronic engineers and scientists, 
physicists, mathematicians, and opto-mechanical engineers and scientists. You should 
have bachelor’s or advanced degree. Experience in data acquisition, transmission 
or processing desired. 


Send resume to: 

Mr. H. N. Ashby, Technical Employment 
Missile Test Project 

RCA Service Co., Inc. 

P.O. Box 1226, Melbourne, Florida 


RADIO CORPORATION OF AMERICA 
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EMPLOYMENT OPPORTUNITIES 


rocket and 
missile 
engineers 
deserving 
higher salary 


Decision Inc. represents six 
leading missile firms in the east, 
midwest and far west—inter- 
ested in hiring rocket and mis- 
sile engineers. Through us, you 
can completely, confidentially 
moke arrangements for better 





positions. 

Right now, these companies 
have need for engineers wit 
virtually every degree of « 
perience. You'll need an eng 
neering degree, of course. It 
you qualify, they are ready to 
give you a chance to work with 
leading engineers and scien- 
tists on challenging new pro- 
jects. You'll have your own 
draftsman assistant. No board 
work. Substantial salary in- 
creases. All your moving and 
relocation expenses paid for. 
Free assistance in locating eco- 
nomical housing. Subsidized edu- 
cational programs 

Here's what you do. Send us 
your name, title, company and 
home address. We will forward 
to your home brief forms which 
you fill out and return. We com- 
pore your experience and de- 
sires with specific job openings. 
Help you evaluate the various 
jobs open to you, determine 
which offers the best future. 
You make the decision. No ob- 
ligation to you, no cost whatso- 
ever. Our clients pay us to find 
you. Find out what you're really 
worth—today. Write, phone or 
wire. 


DECISION INC. 


Management and Recruitment Consultant 
Oliver P. Bardes, President 
1462 First National Bank Bidg. 
Cincinnati 2, Ohio 
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Advanced fuel system mock-up speeds Lockheed flight testing 








Engineers in Lockheed’s Flight Test Department 
work with the most advanced equipment as they test- 
prove the many different types of aircraft now in 
production and development. 

rhe unique, full-scale Fuel System Mock-up shown 
at right is one example. The only one of its type, it 
enables engineers to simulate altitudes up to 50,000 
feet on advanced jet trainers. Moreover, it can be tilted 
around a horizontal axis to simulate dive or climb 
attitudes. 

An unusually attractive feature of Flight Test work 
at Lockheed is the wide variety of assignments caused 
by Lockheed diversification. You work on virtually 
every type of aircraft—high-speed fighters; commercial 
prop-jet and turbo-compound transports; radar search 
planes; patrol bombers; jet trainers. 

Assignments change from day to day, even hour to 
hour. With so many different types of aircraft in de- 
velopment and production, engineers work in a stimu- 


lating atmosphere free of monotony. 


Career Openings at Lockheed 

Lockheed’s expanding development and production 
program has created openings on the Fuel-System 
Mock-up, Power Plant Installation Tunnel—and almost 
every other phase of Flight Test. 





‘ 


Positions are open for: 
AERONAUTICAL ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRICAL ENGINEERS 
PHYSICISTS 

ELECTRONIC ENGINEERS 
CIVIL ENGINEERS 


with and without 


aircralt experience 


Assignments are in fields of: 

POWER PLANT: engine and after-burner; fuel systems; oil, fire 
extinguishing and air conditioning systems 

FLIGHT ANALYSIS: CAA certification, aerodynamic performance, 
data processing. 

STRUCTURAL FLIGHT MEASUREMENT 

INSTRUMENTATION: systems design, calibration and maintenance 
WEAPONS: fire control systems, ordnance, rocket sleds 

RADIO AND RADAR: COMMuNnNications, search radar, magnatometers 
ranging and sighting gear 


DYNAMICS: flutter, sound, vibration, auto; 





Coupon at right is for your 


convenience in contacting Lockheed 


California Division 


Lockheed ifirerajt c ‘orporation 
Burbank, California 


E. W. Des Lauriers, Dept. AF-3-3 Please send mea 
Lockheed Aircraft Corporation brochure describing life and 
Burbank, California k at Lockheed 


Name 
Field of engineering 


Home address. 





Home phone 











EMPLOYMENT OPPORTUNITIES 


NOINEERD 


HERE'S BIGGER 
OPPORTUNITY 
WITH A 
GROWING 
COMPANY 
IN JET VIO 


Look to the future with 
Ryan — a stable, growing 
aircraft company with 33 
years of experience — where you'll 
never feel ‘‘lost in the shuffle on 
our select staff of engineers 1 work on 
challenging, diversified proje ke Ryan's 
new automat navigation system and the 
world's first jet VTO aircraft 
You'l ke working at Ryan and you'll enjoy living 


in San Diego — a year-round playground with the nation’s 





finest climate. Write today to Engineering Professional Place 
for full information. Yor ‘ 


ment, Engineering Division 


be held in strictest nfidence 


IMMEDIATE OPENINGS FOR: 
Aircraft Designers Electronics Engineers Aerodynamicists Systems Analysts 
Structures and Weight Control Engineers Power Plant Engineers 


(n- “RYAN AERONAUTICAL COMPANY 
 . 2703 Harbor Drive - San Diego 12, California 








ENGINEER : 
08 or Aa : General 


Design Engine Units for 
Nuclear Powered Flight Operations 
Analyst 


The next big advance in aviation 
is nuclear powered flight, a field 


which offers exceptional possi- fA satges present and future com- 
. pany programs in terms of ex- 


bilities for professional achieve- 
ment. General Electric now has 
a position open in this new field . . 
ditions. Relate analysis to existing. 


Qualifications include 2 to 6 required, or attainable capabilities 
years’ experience in thermody- of the company. Represent produc- 
namics and aerodynamic develop- 


ment. Work involves thermody 


tion thinking in company planning. 
Position requires basic engineering 
turbine type aircraft engines and background. Experience in produc- 
omponent tion management and requirements 


namic and fluid flow aspects of 


evaluation valuable 


A permanent position with an excel 
Openings in Cincinnati, Ohio 
and Idaho Falls, Idaho lent growth company—winner of 
Address Reply to Location } Pr 


AIRCRAFT NUCLEAR PROPULSION DEPT 


GENERAL @® ELEcTRIC 


Att: W. J. Kelly Att: L. A. Munther 
P. O. Box 132 P. O. Box 535 
Cincinnati, Ohio idaho Falls, idaho 


outstanding” management awards 


P.1037, Aviation Week 
520 N. Michigan Ave., Chicago 11, Ill 





isting and predicted economic con- 








Aeronautical 
Engineers 


APPLICATION ANALYSTS 


5 or more years’ experience 
in aerodynamics, aircraft per- 


formance and design planning. 


AERODYNAMICISTS 


3-5 years’ experience in ap- 
plied aircraft dynamics. (Ad- 
vanced degree preferred.) 


PERFORMANCE ANALYSTS 


1 to 3 years’ experience in 


aircraft performance. 


The Curtiss-Wright Corpora- 
tion’s rapid growth and di- 


versification have created 
permanent requirements for 
men with specialized ability. 
The openings listed above 
offer exceptional opportuni- 


ties involving study of trends 


in aircraft design, and plan- 
ning of new engine programs. 
Advancement and wider rec- 
ognition come quickly as you 
develop at Curtiss-Wright. 
Salaries are open, depending 
on experience and ability. 
Send typewritten resume, giv- 
ing complete details of edu- 
cation, past experience and 
current earnings to: 


R. G. CONRAD 
MGR., ENGINEERING RECRUITMENT, 
DEPT. B-81 
CURTISS-WRIGHT CORPORATION, 
WOOD-RIDGE, N.J. 


ALL REPLIES WILL BE CONSIDERED 
STRICTLY CONFIDENTIAL 


CURTISS-WRIGHT 
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TO THE FINE 
SEEKING THE 


ENGINEERING 
CHALLENGING 


EMPLOYMENT OPPORTUNITIES 


MIND 


PROJECTS IN 


DYNAMICS 


Convair, in beautiful San Diego, California 


now ofters exceptional career Opportunities to 


DYNAMICS ENGINEERS with experience in 
general flight and control dynamics for both 


iirplane and missile design—analysis and syn 


thesis of servomechanisms, autopilot design, 


controls and computers — aeroelasticity, fluid 


dynamics, vibration and flutter —aerodynamic, 


dynamic, and transient load analysis — solu- 
tion of dynamic problems by analytical meth- 
ods and by analog machine computations 
Special opportunities for men holding 
advanced engineering, physics, or mathematics 
degrees 

At CONVAIR you will find an imaginative, 


( no den 
ng eC} 


ment truly the “engineers engineering 
lepartment to challenge your mind, your skills 
your abilities in solving the complex problems 
of vital, new, long-range programs. You will 
find facilit 


educational opportunities and personal advan- 


salaries ies, engineering policies 


tages excellent 


Lovely, sunny, SMOG-FREE SAN DIEGO, 


ever-growing area of three-fourths million 
people, offers you and your family a way of 
life judged by most as the Nation's finest for 
climate, natural beauty and easy (indoor- 
outdoor) living. Housing is plentiful and 


reast ynable 


Generous travel allowances to engineers who are accepted. Write at once enclosing 
full resume to: H. T. BROOKS, ENGINEERING PERSONNEL DEPT. 115 


ONVAIR 


\ 


A Division of General 


3302 PACIFIC HIGHWAY 


Dynamics Corporation 


SAN DIEGO, CALIFORNIA 





EMPLOYMENT OPPORTUNITIES 





STRUCTURAL 


ENGINEERS a : 5 @ “4 


with experience in: 


spies <= An engineer 


* Structural Testing 
* Equipment Mounting Techniques 


* Fabricating Techniques sssete: worth up to 


You will find a clear field for 


. 
advancement at Raytheon A: Raytheon’s new Wer $15 000 will 
where complete aircraft weap- Siutical, Mechanical ama ’ 


Electrical engineers work to- 


ons systems are being devel- tine. csc team to create 
oped. the custom designed equip 


s 
ment which has enhanced welcome this 
ail ™ o - Raytheon's reputation — for 
Positions with wide responsi- “*cellence in Electronics”. 
bility and authority are avail-  . 4 brie! resume form and a 


ia ‘ - brochure describing this new e 
able to experienced creative air- = ixberatory may be obtained rt 
° by writing Mr. Robert E. 0 0 unl 
craft engineers. Doherty. pp 


RAYTHEON MANUFACTURING CO. qi 
WAYLAND LABORATORY WAYLAND. MASS. aga 


@ Full tuition paid tor accepted educational pro- @ Progressive salary review sys- 
grams. 


@ Location convenient for country or city living. 


AIRCRAFT ENGINEERING ] 





to progress 


tem. 
@ Liberal employee benefit pro- 
gram. 








SYSTEMS 


a ne - <2 - ENGINEER — 


perform complex 





Immediate openings in Oster’s expanding iiidan aiden, 
avionic division synthesis and develop- 


ment of major 


@system engineers... for development of airborne electro- mechanical weapons systems. 
systems. Includes indicators, servo-mechanism devices, transistorized 
amplifiers and computers. Experience with servos utilizing electrical and 


: ; * 
electro-mechanical components desirable. 


@project engineers ... experienced in design of MiL-type synchros, Join an engineering 
resolvers, motor generators, gyros, and electro-mechanical actuators. team at top level, 


@designers . .. experienced in electronic and electro-mechanical packag- working on a highly 
ing of flight instruments utilizing sub-miniature components and tech- 


niques associated with servos, amplifiers and gear trains. creative project with 


Top income... excellent advancement opportunities . . . complete facilities an electronics pioneer. 
. interesting creative work on advanced design in control problems of 
jet aircraft systems. e 
Enjoy a permanent position. Oster is a recognized industry leader, but not 
so big that you get lost. Make your home in friendly Racine... on the shores 
of beautiful Lake Michigan . . . % hour from Milwaukee, 1 hour from Chicago 
... convenient to Wisconsin's famous North Woods resorts. 
You are invited to send details of your background to our Director of resume to 
Research and Special Products preliminary to confidential interview. 


MANUFACTURING CO.~7 L 
ofut avionic division 


RACINE, WISCONSIN 


*To arrange confiden- 
tial interview, send 
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CHANCE VOUGHT CRUSADER FS8U-1 
“World's Fastest Navy Fighter” 


With the “CRUSADER” Chance Vought talent and 
teamwork has not only advanced the state-of-the-art but 
has done so with a truly practical and versatile airplane. 
Those engineers and scientists who desire to join this 
winning team will find professional positions to match 
all interests and degrees of experience. Recent college 
graduates and technical supervisors with many years’ 
experience have equal opportunity for career advance- 
ment in our effort to design and produce the world’s 
highest performance aircraft at the lowest possible cost. 
Our present need for engineers includes those with BS, 
MS, and PhD degrees in Aeronautical, Mechanical, Civil, 
Electrical Engineering or in Mathematics and Physics. 
They will receive full opportunity to utilize their technical 


To arrange for a personal interview and a confidential 





and personal abilities in practical, analytical, or creative 
positions, according to individual talents. 
Chance Vought, in its thirty-ninth year as a prime aircraft 
contractor, offers a tradition of technical excellence in 
a young dynamic organization that is still growing as 
an individual corporate entity. 
Joining our fine engineering team will offer: 

@ Professional Advancement @ Paid Advanced Education 

@ Individual Recognition @ Interesting Project Assignments 

@ Low Cost of Living @ Excellent Housing and Schools 
Full company benefits include generous relocation allow- 
ances to Dallas, where we feel a real sense of personal 
freedom in our clean and uncrowded surroundings. 


° 
evaluation of your qualifications send a resumé of your *, 


background to: MR. JOHN SLOAN, ENGINEERING PERSONNEL 


CHANCE 


OUGHT AIRCRArT 


INCORPORATES 


P. O. BOX 5907 @ DALLAS, TEXAS 





EMPLOYMENT OPPORTUNITIES 


COMBUSTION AND : 
PROPULSION RESEARCH secs 


Experiment Incorporated, a leading contributor to the Aircraft Corporation 
development of missile propulsion systems for over 11 Georgia Division 

years, is again expanding its operations. El’s programs 
cover a broad range of activities from fundamental re- Has immediate openings for: 
search to design and fabrication of engines. 





AIRCRAFT RESEARCH 


ENGINEERS and SCIENTISTS with experience are needed for ENGINEER 


challenging and responsible positions in: Urgent need for electrical power 
systems engineer capable of 
handling research and test proj- 
ects on aircraft power systems. 


AIRCRAFT DESIGN 
ENGINEERS 


With power plant installation 
design experience. 


© Air-Turborocket Development ® Engine Component Design 
® Rocket Design and Testing ® Propellant Development 
©@ Fundamental Combustion Research 


Located in suburban Richmond for over a decade, the com- 
pany offers completely modern facilities, attractive work 
ing conditions and opportunity for individual responsibility 
Living is pleasant in Richmond and the company maintains 
competitive salaries with liberal benefit programs A relo- 


rc 


cation allowance is provided new employees 


Write in complete confidence 
Dept. AW-312 


For descriptive brochure, address inquiries to Personnel Manager. 


EXPERIMENT INCORPORATED 


RICHMOND 2, VIRGINIA BEBE RHE 3) 


RESEARCH > DEVELOPMENT - ENGINEERING - PRODUCTION 


i iii i i iil iz 








761 Peachtree Street, N.E. 
Atlanta, Georgia 





CONTROLS ENGINEER 


A few openings have developed in our organization for well qualified 
engineers who con participate in, and lead, in these areas 





@ analysis and development of controls sys- Senior Staff 


tems and components PI e 
annin 

@ control testing of systems and components i 9g 

Engineer 


Mature engineering judgment is essential and at least 3 to 5 years 
experience in controls systems, servo-mechanisms and mechanical 
servos, with emphasis on the latter, and in some cases, proven arry on technical assessment of 
ability in supervision. } company’s research and de- 
These are not typical engineering positions. The work is of an ad- SEINE PUSHED ene Heng cong 
vanced nature and opportunities for promotion are clearly out- 
lined. The starting salary range of approximately $7,500 to 
$12,000 indicates a desirable economic level in the community and 
is coupled with many additional benefits 


plans. Includes evaluation of cus- 
tomer and defense requirements 
Requires broad systems experience 
with emphasis on missile develop 
ment. Engine control and aircraft 
The location in the Northeast is fine for family living. The opera- | instrumentation experience helpful, 
tion offers stability in its product appeal to both commercial and as well as experience in or associa- 
military markets 
tion with military planning 

Fer turther information write, This is a permanent position in an 
giving details of education and experience to: excellent growth company—winner 
P9526 Aviation Week of “outstanding” management 

42 St New Y rk 36, N . A awards. 

P.1034, Aviation Week 

520 N. Michigan Ave., Chicago 11, Ill 
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what helps an 


engineer grow’? 


be 


“Top-level associates” says Dr. J. A. Kyger, 
noted authority on nuclear engineering, 
formerly Chief Scientist for Nuclear 

Power Division, U.S. Navy Bureau of Ships, 
now Project Director of Avco Advanced 
Development Division. His answer reflects 
ele) damcalemeslial aialtm-tlemeeteacrisile mig 

this new Avco division devoted entirely to 


advanced research and development 


“Freedom from routine, an atmosphere of inquiry, and technically sophisti- 


cated assignments are all important to an engineer’s growth. But possibly 


the most important factor of all is the mental stimulation provided by able 


associates. It’s important at all levels . . . it’s essential to a young engineer.” 


For outstanding engineers at all levels, Avco’s 
long-range expansion—in missiles and in all the 
phy sical sciences—offers unprecedented opportu- 
nity. Write: Dr. E. R. Piore, Vice-President in 
charge of Research, Room 409, Avco Advanced 
Development Division, Stratford, Conn., or Phone 
Bridgeport, Conn., DRexel 8-0431. 


avco 


WANTED 


Leaders in the exploitation of new areas of Science 


Physical Scientists 
advanced degree preferred in— Physics - Aerodynamics 
Electronics - Metallurgy - Physical Chemistry - Mathematics 


Engineers 
Electronic - Mechanical - Aeronautical - Chemical 


Advanced Development Division 


avco defense and industrial products 


combine the scientific skilis, and production facilities of 3 great divisions of Avco Manufacturing Corp.: Avco Advanced Devel- 
opment; Crosiey; Lycoming — which currently produce power piants, electronics, air-frame components, and precision parts. 





EMPLOYMENT OPPORTUNITIES 


How to become a 


FLIGHT OFFICER 
with 
United Air Lines 


Write for new booklet that 
outlines your career opportu- 
nities as a United Air Lines 
Flight Officer. 


Excellent pay...you get $485 
a month as soon as you go on 
line duty. Your pay increases, 
too, at regular intervals. 


Requirements: a commercial 
pilot’s license with 165 hours 
or more (no multi-engine time 
required); a U.S. citizen and a 
high school graduate; between 
5 ft. 7 in. and 6 ft. 4” in height; 
able to pass a flight physical 
without waivers; and be be- 
tween the ages of 21 and 30; 
applicant with C.A.A. instru- 
ment rating and superior flight 
qualifications will be accepted 
through 32. Successful appli- 
cants attend United’s Flight 
Training Center at Denver 
receive pay while training. 


Many extra advantages, too, 
as well as good pay and rapid 
advancement. A broad insur- 
ance program, retirement in- 
come plan and other benefits. 
Plan your future now! United’s 
continuing growth will main- 
tain the need for qualified 
men for years to come. Send 
for booklet today. 


C. M. Urbach, Supt. of Placement 
UNITED AIR LINES 

Operating Base, Dept. Avia-3 
Stapleton Airfield, Denver 5, Colorado 


Please send me your booklet outlining 
career opportunities as a United Air Lines’ 
Flight Officer. 


Name 





Street 





City Zone State 





DIGITAL 
ENGINEERS 


for Long-Range Programs 
Airborne Control Applications 


Challenging assig 
with oppor 

you de 
ardwarea 


flight testing ir 


Computer Organization 
Logical Design 

Advanced Circuit Design 
Laboratory Development 
Packaging and Reliability 


Send resume in confid 


Technical Personne! Dept. 2-500 


MA Ft ht A 


Division of 
American Bosch Arma Corporation 
Roosevelt Field, Garden City 
Long Island, N. Y 








ENGINEERS 


OPPORTUNITIES FOR PERMANENT 


EMPLOYMENT IN IOWA 
FOR 


JUNIOR - SENIOR ENGINEERS 
IN ELECTRONIC, MECHANICAL 
AND INSTRUMENT ENGINEERING 


AT 
PIONEER-CENTRAL DIVISION OF 
BENDIX AVIATION CORPORATION 

DAVENPORT, IOWA 


Immediate openings in the 
fields of Electronics, 
Hydraulics, Pneumatics, and 
Liquified Gases. 


Write today for further 
details on opportunities. 
Use coupon below. 


PIONEER-CENTRAL DIVISION 
BENDIX AVIATION CORPORATION 
DAVENPORT, IOWA 


Att: W. L. Dray 


Executive Engineer 


| am interested in: 
Hydraulics 
Liquid Gases 


Electronics 


Pneumatics 


Name .... 


Address 











NEED A YOUNG EXECUTIVE? 


Ivy League Graduate School of Business. 5 years 
Aircraft Co. experience in Chemical engineering 
Desire managerial position. Last salary over $8,000 
Age 30. Available June. Please describe positior 
in initial reply 

PW 9574, Avia “ 
W. 428 Ne Y 








AVIATION PUBLICIST AVAILABLE 


Former agency public relations director, 
young, top writer, knows field. Good con 
tacts, proven performance. Permanent or 
single assignment. 
PW-1017, Aviat 

12 St., New 


ow 

















nari Bo ): Address test you 
VEW YORK 10 W. 42nd St 
CHICAGO 0 N. Michigan f 11) 
SAN FRANCISCO: 68 Post St. (4) 
LOS ANGELES: 1125 W. 6th St 17) 








POSITIONS VACANT 
Helicopter and Airplane Pilots with agricul- 


tural experience needed for domestic and for- 
eign work New England Helicopter, State 
Airport, Warwick, R. L 

Supt. of Maintenance for supplemental aircar- 
rier based in New York Metropolitan area. 


| Must be familiar with all phases of mainte- 


nance for DC-4 aa C-46 aircraft. Excellent 


| salary and opportunity for the right man. All 
| of our employees are aware of this adv. Reply 


to P-9429, Aviation Week. 

Major Oil Company Co-Pilot executive flying 
De Havill and Dove Rocky Mountain area, 
under 3 Must hold valid commercial flying 
license, radio operator's permit and CAA 
mechanic's license. Instrument rating de 
able. Give full details when rep ng. P-94 
Aviation Week 

Ground School Instructor—New York 
meteorolog navigation ATC & CAR 
experience helpful. Expanding co 
working conditions Write Box 696 La- 
Guardia Airport, Flushing is oe Ol 


mpany, go 


POSITIONS WANTED 


Naval Lieutenant 5,000 hours in yr ond engine 
and carrier ets qualified small dron me- 
troller and flight instructor. Desires 

n any related act ty PW-9462 

Week 

Maintenance Engineering-A&E, broad experi- 
ence with airline and military aircraft in over- 
haul, repairs. modifications inspection and 
supervision PW-9550, Aviation Week 


| A.T.R., 5000 hrs. 8 yrs. military experience; 


1 yr. scheduled airline } yrs. college; 
married Currently active duty with Navy. 
Seeks executive pilot position West Coast 
location. PW-9561, Aviation Week. 


Pilot age 32 desires corporation flying = 
total time, 1500 Captain D1 s S & M I 
Inst. Rating, D¢ } & Lodestar ype rating 
also A & E. Experienced in executive and air- 
line, Held License 14 years. PW-9547, 
Aviation Week 

Pilot, Sales-Ex. seeks association with Co. 
governed b the Golden-Rule. PW-9573, 
Aviation Week. 


SELLING OPPORTUNITIES WANTED - 
Mtgrs. Rep. estab. 1945, ee = ~y seeks 


aircraft components line, alif., San Diego, 
imperial counties and Ari We. can help in- 
crease your share Diego, Phoenix and 
Tuscon business by estab. contacts both Eng 
and Purch. with intensive coverage. Port 


Turner Co., 4966 Date St., San Diego, Calif. 


Manufacturers Agent to Aircraft Prime and 
Sub Contractors.—North Central States. De- 
sires additional line. RA 9850, Aviation 
Week 

Manufacturers Representative available. 
tablished successful manufacturers 
sentative in Northeast and New 

States desires to add line of sell to / 
Industry through wholesale houses. 

Aviation Week 





An employment advertisement in this 
EMPLOYMENT OPPORTUNITIES section 
will help you find the engineers you need. 
It’s an inexpensive, time saving method 


of selecting competent personnel for 
every engineering job in the Aviation 
field. 
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EMPLOYMENT OPPORTUNITIES 





ENGINEERS 
NEW 2-FOLD 


RETIREMENT INCOME PLAN 


for Aviation and Missile Engineers 


It’s natural that a long-time leader in aviation, like Republic— with many firsts to its credit ~ 
should be a leader, too, in providing for the welfare of its staff. Right in line with this forward- 
looking policy is the remarkable new Republic Retirement Income Plan. Here is how it works: 


PART 1 is a basic Retirement Income plan paid for entirely by Republic Aviation, 


PART 2 is a cooperative effort. It is completely optional. But if an engineer 
wishes to increase his retirement fund, by making a small monthly payment, 


Republic will MORE THAN MATCH his contribution, 


Take the case of a hypothetical engineer who joins Republic on January Ist, 1956, averages 
$8,000 a year for 15 years; then retires aged 65. If he elected PART 2 of the plan, he will have 
a total monthly retirement income of $225.80, including his social security. For this he himself 
will contribute only $8.50 a month to the Republic Retirement Income Plan. 


Of course, the MORE YOU EARN, the HIGHER your Retirement Income will be. And 
Republic pays a top salary scale in the industry. 


.. RETIREMENT PLAN JUST ONE OF MANY PLUS FACTORS POINTING TO A REPUBLIC CAREER 
the Research and Development Program has 


FIRST —there’s the interest and prestige of 
just been announced. 


working for a pioneer in aircraft design, cre- 
ator of such famous planes as the F-84 Thun- 


derjet, the F-84F Thunderstreak, RF-84F THIRD —an All-Expense Paid Relocation Plan 


for qualified engineers living outside the New 


Thunderflash and XF-84H. (Soon to be fol- 
lowed on the production line by the new F-103, 
F-105 and RF-105.) 


SECOND —the company is expanding sharply, 
providing frequent opportunities for able men 


York City and Long Island areas, which makes 
it easy to move to Republic. Other liberal bene- 
fits: Life, Accident and Health Insurance; 
Hospital-Surgical Benefits for the whole fam- 
ily; educational aid covering %4 the cost of 
collegiate and graduate study. 


to advance. In fact a $12,000,000 increase in 


Serve your own best interests. Make full inquiries into the many advantages of joining 
Republic now, not the least of which is living on Long Island—the Playground of the East. 


Important engineering positions are now open at all levels: 





STRESS 

AIRCRAFT DESIGN 

WEIGHTS 

DESIGNERS: 
Electrical 
Airframe 
Mechanical 


SYSTEMS 


MATHEMATICAL 
ANALYSES 


AERODYNAMICS 
TECHNICAL WRITING 
DYNAMICS 


STAFF ENGINEERING ELECTRO-MECHANICAL 
DESIGN 


PRELIMINARY DESIGN 
ELECTRONICS 


WEAPONS SYSTEMS 
PROPOSALS 


OPERATIONS RESEARCH 


FLIGHT TEST 

RESEARCH 
THERMODYNAMICS 
FLUTTER & VIBRATIONS 


Please address complete resume 
outlining details of your technical background to: 


STEP ERESLAES AVIAN 


MISSILES 
Administrative Engineer, Mr. Robert R. Reissig 
Hicksville, Long Island, N. Y. 


AIRCRAFT 
Assistant Chief Engineer, Administration: Mr. R. L. Bortner 
Farmingdale, Long Island, N. Y. 
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ai frame and engine time. 
gree , Perfect Condition. 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE™ EAST COAST AVIATION CORPORATION 


Bedford Airport Lexington 73, Mass. 


SEARCHLIGHT SECTION |Pigrscaianeee 








MODEL D18S TWIN BEECH 


AVAILABLE MARCH 1ST 


Serial: A-277 N27 C 


tal “er 


AIRFRAME 49 
extra 
Janua 2 ee 1 


Instruments 


' Cont 


ENGINES W be zero time 
, ' Aviation. | 


Hydraulics 


Paw9ss 
Sebeenmedeee docaccasece 


ee 


Twin-Bonanza 
oe eo = = oe pe ee ee 


ieetieieieiettedted atetedd 


INSTRUMENTATION 
Bt 
EQUIPMENT 


Phone or wire OHIO AVIATION! 


Fast delivery of parts out of stock to tinental “E” Series and Lycoming GO- 
any part of the United States is an- 480. Parts for Lodestar, DC-3 and 
other modern service of Ohio Aviation. Mallard aircraft also stocked. ; 

Parts are air expressed immediately When you want parts quickly, phone EXTERIOR 
after notification... your grounded 4-4646 or wire Al Luciano. ~ 
plane can be put back in flying condi- 


tion promptly. 

Ohio Aviation is distributor for Beech- THE fe) iL) 

craft, with one of the most complete PWAP-Wale). co 
ee . 


stocks of Beechcraft parts in the coun- 


try. Spare engines and parts are avail- Dayton Municipal Airport, | OHIO AVIATION COMPANY 


able for Pratt & Whitney R985 Con- : : (Beechcraft Distributor 
, Vandalia, Ohio Dayton Municipal Airport Vandalia, Ohio 


Phone: Vandalia 44646 











ORI C18 and D18 !! BELIEVE IT—OR NOT! ! : 
BEECHCRAFT A Jemotered Corge-Morthrop Immediate Delivery 


with Owner ws 
FOR LEASE —~ aadiam eivion with S onuine eniete tantes We stock, overhaul and install! 


d 
Dep on load ’ wind ee distance 280 
to 1850’; landing > im < 
No deposit re. 3 per min ruise 165 moth ‘ mp WRIGHT PRATT & WHITNEY 
wired no lone st gdb by in Sty THs R1820 R1830 
erm contract 00 HP With 1820-56 engines 
nereases to 43.000 Ib 
Built t rthrop i arctic ‘ ons —202, —36, —72 —75, —92, —94 
. ran r rep ‘ ders but with ab 
e Executive ap- oie 
pointments “ar loading power operated arive-in ramp tor R2000 R1340 R985 
« Well equipped eese grestey and rucks oulidozer ‘ enger conver ' 
radio Fly all you engers Provisior or dua hee or 
like. Aircraft hul owed fie ake nd landing, alse ng , 
. rat instrumenta- al aay Ba p~ A ee . maintenance and our most popular DC3 engine 
ion i air- ngin nanc nin - Designed for - - 
Good selection mum of ma eration cost and rueced R1830 - SUPER - 92 
outright purchase 


AIRFRAME TIME once, new ayenaee 35 HOURS 
resgeaven count ii a te ENGINE WORKS 
ice neil ogg er Frank Ambrose Aviation Co., Inc. 
Hunter 6-7690 P ° i = Pt te Inter national Airport Branch . | 
u 7 a3 36 P 2464, JE 1-7225 Lambert Field Inc. St. Lowls, Mo. 


Miami 48 FLORIDA 




















keep your weather eye out for 


BONANZA (E MOBEL) 225 HP Engine. TT 570 1] 
Full a. Weather Eye 


Hours. Radio: Lear Transmitter & Receiver, 


Panel Extra: Air Conditioner, Auxiliary Fuel (A ; 
; | smaller Flight RADAR 


Tank. Blue and white—very clean ‘iah 
ight 

CESSNA 195. (1951). Radio: Full Panel, Lear MINIATURE AIRCRAFT ¢ le 
custom fitted to your plane 


ADF, Narco Omnigator, 27-Channel Narco Sim- TELEPHONE TYPE @ HERMETICALLY 


ee Se ee ee ee ee SEALED * SENSITROLS * STEPPING i P.O. Box Bridgeton, Mo 


art Warner Heater. Engine recently overhauled by 


a Se ee SWITCHES * GUARDIAN * KURMAN * 


TRI-PACER (1955 Super Custom TT 200 Hours, . e 
100 Hour, inspection just completed. Used as our ALLIED * SIGMA * LEACH and eae! A others Get the iatest, 


demonstrator during 1955 ARGEST STOCK OF RELAYS IN THE WORLD DC3 LANDING GEAR DOORS 
LL; ; t 








smallest, lightest 








Increase your speed, with 
less takeoff drag NO icing problems 


PRODUCTION QUANTITIES IN STOC 
less flight drag NO oil cooler change 


Send for our latest bulletins ee NO hydraulics change 


GEORGE H. BAILEY COMPANY 
3508 imby Arcad 
Guin 7 — 324 CANAL ST. N.Y.C. 13, N.Y. WAlker 5-9642 aa ee ee ee power 


Fort Wayne 6, Indiana U / mbert Fie is, 
niversd general c <i REM MERT-WERNER, Lambert Field, St. Louis, Mo 
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5 1820-97 
1 1830-43 
268 2600-20 
4 3350-57 





AIRCRAFT 
ENGINES 


Wright 
Pratt-Whitney 
Wright 
Wright 








Quantity Part No, 
83A94 
C9TA49 
C9TARB 


21-B 
MF45-3911-20Z 


MF9-713-15H 
PF12-713-25BCE 


222-1F-2A 
15701-1A 
ca.9 


15003-1-C 


564-2A 
2227-11-D3A 
NEP-2 


LER30D 
612-4A 


4401W 
ANS5831-1 
bey 195-20 


Description 
Heater 
Heater 
Heater 
Heater 
Pump 
Pump 
Pump 
Pump 
Pump 
Pump 
Pump 
Magnetic Dual Compass 
Gyro Indicator 
Fuel Quan. Gauge 
Tachometer Indicator 
Trim Tab Controller 
Switch 
Gyro Flux Gate 
Transmitter 
Generator 
Generator 
Oil Separator 
Dual Electric 
Tachometer 
Aux. Power Unit 
Aux. Power Unit 
Valve 
Shalt 


Shalt 

Housing 
Bearing 

Pump 

Cylinder Assy. 
Cylinder Assy. 


Pump 


Seats 

Teil Wheels 
Actuator 
Actuator 


Quantity Part No. 
189W 


AN5771-4A 
AN5771-4 


Description 
Actuator 
Actuator 
Actuator 
Actuator 
Actuator 
Screw Jack 
Screw Jack 
Screw Jack 
Coupling 
Coupling 
Coupling 
Hyd. Gauge 
Hyd. Gauge 
Indicator 
Oil Gauge 
Fuel Indicator 
Transmitter 
Light Fixture 
Light Fixture 
Light Fixture 
Instrument Light 
Blower 
Blower 
Blower 
Thermostat 
Thermoswitch 
Thermoswitch 
Thermoswitch 
Thermoswitch 
Temperature Contro! 
Filter Unit 
Rheostat 
Rheostat 


SEARCHLIGHT SECTION 


AIRCRAFT PARTS! 


ALL UNUSED! Immediate delivery from one of the 
world's largest stocks of aircraft parts! 


Quantity Part No 


UC635A 
AN4000- 28 


254BK-6-052 
x836-1C2D 
AN6018-1 
AN6200-8A 
AN6207-8 
AN6207-12 
AN6209-4D 
AN6209-8 
AN621 3-2 
AN6245-AB4 
AV1B1174 





401856-5 


15 EA15W4147504-1 


Description 


Tank Units 
uel Strainers 
Fuel Strainers 
Receptacle 
Plug 
IRS Valve 
Relay 
Relay 
Diff. Pressure Gouge 
Blades 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Vaive 
Valve 








Also Parts For 


LARGE STOCK OF PARTS FOR: 
202 - 404 - 119 - 123 - DC4 


PRATT-WHITNEY and RANGER ENGINES 











47114-D2.0-20 
72400 


10966A 
AN6025-96 
981280 
30725 
30686 

mMT5 

MT6 
5103112-003 
TOL-4A 


NF3-5 
SBA40NJ1A 
5DP65-MB1 
SBA25D-J48 


EA15-11 
EA15A82-001 28-2 
EA15A82-001 28-3 
EAISAWC 
EA15W3-14659 
EA15AW263661 
EA15A-F-263662 


Giannini 
Reversing Control 
Dash Unit 

Fire Extingusher 
Cylinders 

Weve Guide 
Wave Guide 
Transformer 
Transtormer 
Timer 
Oscillator 
Magneto 


Reley 


Gear 

~4 Units 
Tank Units 
Tank Units 
Tank Units 
Tank Units 
Tank Units 
Tank Units 


401 561-2 
PL2-2546-77 
1-1741-39 
7-1343-5 
PL9-2740-9 
3-1140-20A 
3-1241-2 


RA10DB 
ANS5753-1A 
AN451-20D 
10-34635 
BC375 
56650-1 





Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 
Valve 


Hyd. Cylinder 
Wheel 

Wheel 

Coupling 

Drop Tenk Valve 
Drop Tank Valve 
Pump 

Transmitter 
Receiver 
Amplifier 

Fittin 

Swite 

Transmitter 
Compressor 








Our catalog of 
Contact 


request. 


AN hardware 


us for your requirements. 


will 


be 


sent 








COMMERCIAL AIRCRAFT PARTS CO. 


4101 CURT 


IS AVE., 
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BALTIMORE 6, 


MARYLAND @ 


TELEPHONE: 


CURTIS 


7-3300 


357 





SEARCHLIGHT SECTION 


LODESTAR 


P & W 1830-94 Engines 1350 h.p. 

9-place Executive interior with picture windows, 
buffet, AM-FM radio. 

Complete Anti- and De-Icing. 

Oxygen in cockpit and cabin. 

Radio includes: Omni, gyrosyn compass, zero reader, 
2 ADF, Bendix TA-18B, 2 T-11 transmitters, ship-to- 
shore, cockpit speakers. 

82-gal. fuselage fuel tank. 

Airframe flush rivet model. 





now available— 


HIGH-ALTITUDE 
RESEARCH AND 
ENVIRONMENTAL 
Testing or Mapping 
AIRCRAFT 


Vv Capable of 45,000 ft. 
\V Available pressurized 


FS-95 20, Aviation Wee 
Ww St Los Angeles 17, Calif 








Remmert-Werner 


R.C.A. 
Lambert Field St. Louis, Mo. 








“We are Owners” 





Call or Wire— 


LEEWARD AERONAUTICAL SALES, INC. 


P. O. Box 233, International Airport 


Miami 48, Florida 





SPECIAL SERVICES 


TO THE 


AVIATION INDUSTRY 








LOCKHEED LODESTAR 
$105,000.00 
9-Place Interior ® New Paint 
New License 
Collins Radio & Integrated Flight 
System 
Complete Safety Equipment 
4265 Hours Total Time 
Telephone: F Airdale-5675 
L. V. Emery 


Executive Aircraft Service, Inc. 
. ©. Box 7307 Dallas 9, Texas 


WANTED 


Cargo DC-3 or C-47 


Must be licensed and in good 
condition. Advise size of load- 
ing doors, cubic capacity, range 
and load capacity. 

Write 


W-9321, Aviation Week 
520 N. Michigan Ave., Chicago 11, Il 


OVERHAUL & 
MAINTENANCE 














For Sale 
GRUMMAN MALLARD 
Executive interior, complete winteriza- 
tion, Bendix Ommi and ILS, dual instru- 
ment panels, 375 hours since airframe 
major, 2720 since new, $120,000. 


RILEY TWIN NAVION 


150 h.p. Lycoming engines, total time 
airframe 463 hours, engines 200 hours, 
excellent condition, many extras. $19,500. 


J. EDWIN JONES 
4138 Willow Grove Dallas 20, Texas 


AIRPLANES WANTED 


Need 50 Bonanzas, Navions, 180's, 1890's, 
170’s, Aero Commanders, Twin Navions, 
Twin Beeches, etc 
Will Buy Dealers’ Stocks New or Used 
Vest Aircraft Co.'s Skyranch 
BOX 5306, DENVER 17, COLORADO 


Inc. of Inc. of 
ST. LOUIS TOLEDO 
Lambert Field Express Airport 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 














WRIGHT ENGINES 


1820-56-56 W A-62-62A-66-66A-72-72A-74-74A- 
76-76A-78-86. State quantity, condition and 
price. We are not brokers. 


W-9213, Aviation Weel 
1125 W. 6 St., Los Angeles 17, Calif 


AIRCRAFT INSTRUMENTS 


Overhaul—Sales—Exchange—Parts 
Inquiries invited 
Ask about our NEW AVIATION 
CREDIT PLAN, up to 90 days 
AIRCRAFT INSTRUMENT CORP. 
P. 0. Box 23 Miami 48, Florida 
Phone Ne 4- 4623 Cable: Airinco 
(CAA 3641 Class 1-2-3 Instrument) 








PARTS & SUPPLIES 














TWO EACH 
NEW ROLLS ROYCE MERLIN ENGINES 


Complete with super charger and gear box model 
number 0200-V 1650. Consider best offer 


LINCOLN REBUILDERS INC. 
2111 Center St. Cleveland 13, Ohio 








We Buy DC-3 and C-47 


—also components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price. 
time, quantity, type engines. 


We are not brokers 
REMMERT-WERNER, INC. 
Lambert Field 


St. Louls, Me. 


St. Louis, Mo 
INC. PErshing 1-1710 


Has vc st and Supplies for Executive 
ODESTAR BEECH 
Airtram Engines Radios 
A.R.C. Bendix Collins Lear Sperry Wilcox 
P&W Continental Wright Goodrich Goodyear 











“Take a Heading for Reading” 


for the BEST MAINTENANCE @ OVERHAUL © MODIFICATION © INSTALLATION 


Municipal Alrport 


READING AVIATION SERVICE, INC. 
Phone 3-5255 


Reading, Pennsylvania 








CONNECTORS 


STOCK DELIVERY — AUTHORIZED DISTRIBUTOR 
BENDIX CANNON IPC WINCHESTER 


2102 Market St., Phila. 3, Pa., LO 7-5285 


HAROLD H. POWELL CO. 
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Now used in automatic pilots 
and air to air guided missiles. 


Available in single 
or dual control models. 


© Temperature Range: minus 80 degrees to plus 165 degrees F. 
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EMPLOYMENT OPPORTUNITIES 


SPECIAL SERVICES TO THE INDUSTRY 
PLANES—EQUIPMENT 

(Used or Surplus New) 

For Sale -358 
WANTED 


Planes—Equipment .. ; 358 


® Minimum Spread Between Operate and Return: 1.5 inches of water 
© Low Level Operating Pressure: 5 inches of water 
© High Level Operating Pressure: 10 psi. 


BOWERS eatreries 


Always Better 


BOWERS BATTERY & SPARK PLUG CO., READING, PA 


© Overall Height: 4 inches. Weight: 22 ounces. Pressure ports 


-inch pipe thread. 





20 YEARS OF SERVICE TO THE AIRCRAFT INDUSTRY 


AERONAUTICAL MACHINIST, 


HYDRAULIC AND SERVO MECHANISMS 
386 MOUNTAIN GROVE ST., BRIDGEPORT, CONN. PHONE: FO 6-4791-2 


AVIATION WEEK, March 12, 1956 





GYROSCOPICS 
SERVO MECHANISMS 


AUTOMATIC FLIGHT 
CONTROLS 


FIRE CONTROL SYSTEMS 
COMPUTERS 
ELECTRONICS 
HYDRAULICS 

OPTICS 

NAVIGATION SYSTEMS 
BALLISTICS 

RADARS 


TEST AND TELEMETERING 
EQUIPMENT 


PROPULSION 
AERODYNAMICS 


MINIATURIZATION AND 
MODULAR DESIGN 


INERTIAL GUIDANCE 


EVALUATION AND 
SYSTEM ANALYSIS 


LOGISTICS 


40 years of Building Significant 
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and machines, for large-scale research, 
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ntly putting its capabilities to work in six major 
of all types ranging from complete systems’ 


ior sub-system responsibility. 


amic quality to Sperry capability which equips us 


weapons systems’ challenges of the future. 








On TWAS suPER-Cae Lockheed Constellation’s landing gear... 


Elastic Stop nuts pass this brutal drop test 


Like a bladeless guillotine. this 40-foot-high Lockheed test these punishing tests is the new Lockheed Super G Con- 
stand hoists landir ear assemblies aloft, spins their wheels stellation, already placed in service by TWA. The Super 
backward LOO miles an hour. and crashes them down on its G Con anding gear is only one of the many structural 

base. Tons of lead weights simulate the big plan: sections ¢ we new plane fastened with vibration-proof 


vear is designed to carry klastic Stop nuts 
The Lockheed experi: ents are directed t ward develop elastic St yp nuts with thei familiar red locking collars 
ment of lighter, stronger landing gear. These new units in have been used on every new air frame developed during the 
turn demand fasteners designed for n mum resistance last two decades. They have pertort ed satisfactorily under 
to fatigue failure plus the utmost dependab y in terms o the most unpredictable test conditions . .. under normal 
rated tensile performance and resistance to loosening rele operating conditions ... and throughout millions of hours 
severe vibration and extreme shock na ripen loa | ed combat service. You can rely on flight tested 


of ru 
Among the planes to benefit from data already sec ry Llastic Stop nuts! 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Dpt. N79-325 2330 Vauxhall Road * Union, N. J 
Red Mpyt, locking collars are standard on all ESNA fixed fasteners guaranteeing: 


* vibration-proof locking 

* thread sealing . no galling 

* immediate identification 
adaptability to all shapes and sizes of aircraft fittings 
suitability to production line assembly methods 
extended reusability (ask for ESNA’s high re-use 
Nylon Spec. + 420). 








